. ) ]
Hl -l N SR R AN EE D BN B B B B DS B B B s e

«ECEIVE.

JUL 22 1991
=AFE SECTION

R L

Site: kst ke LDE

RESPONSE OF S. FRANCIS BALDWIN 2 #agaﬂﬂm
Zreak: bk

Baldiin, Erancis.

iw Iduo:
7-18-9
TO - =

CERCLA 104(e) REQUEST FOR INFORMATION

VOLUME Il OF NI

JULY 18, 1991

GUNVERTRIY R 0005~

40054993
SUPERFUND RECORDS




SITE CHARACTERIZATION AND
REMEDIAL ACTION CONCEPTS FOR
THE WEST LAKE LANDFILL

Docket No. 45-8801

Manuscript Comp1eted uuly 1969
Date Published: ‘ ,uu1y 1956

ial afety and Safeguards
x_q mmission

K

U.S. Nuclear Regula
Nashington DC 20E55




PREFACE

This report has as its basis a characterization of the West Lake Landfill site
and evaluation of some potential remedial measures performed primarily by

S. K. Banerji, W. H. Miller, J. T. 0'Connor and L. S. Uhazy of the University

of Missouri-Columbia. The Nuclear Regulatory Commission received the first

and second drafts, then titled "Engineering Evaluation of Options for Disposition
of Radioactively Contaminated Residues Presently in the West Lake Landfill, St.
Louis County, Missouri," in 1984; thus most of the information in this report
dates from 1983-1984. However, some more recent data, principally water sampling
resu]ts, have been added; Waste disposal and other industrial activities have
continued on the 200 acre site, as have activities in the vicinity, resulting

in changes in details of topography,- roads, etc. To_provide a more complete

view of the radioactive material in the landfill, use has been made of figures
from the report titled "Radiological Survey of the West Lake Landfill, St. Louis
County, Missouri," NUREG/CR-2722, May 1982.° |

The remedial action concepts in this report are those proposed by the contractor.
Judgments expressed in this report about these concepts are in general those of
the contractor, and do not necessarily represent the views of the Nuclear Regu-
latory Commission. For example, the cost estimates for these concepts are

based on radium-226 concentrations whereas the long-term issue is dependent

upon the thorium-230 concentrations. o

Although some of its information has not been upda;ed since 1984, this report is

being released so as to make its collected information available to interested

parties.



ABSTRACT

The West Lake Landfill is near the city of St. Louis in Bridgeton, St. Louis
County, Missouri. In addition to municipal refuse, industrial wastes and demo-
1ition debris, about 43,000 tons of soil contaminated with uranium and its radio-
active decay products were placed there in 1973. After learning of the radioac-
tive material in the landfill, the U.S. Nuclear Regulatory Commission (NRC) had
a survey of the site's radioactivity performed and, 4n 1983, contracted; through
Oak Ridge Associated Universities (ORAU), with the University of Missouri-
Columbia (UMC) to characterizé‘the envirohment of the site, conduct an engineer-
ing evaluation, and propose remedial measures. This report presents a descrip-
tion of the results of the UMC work, providing the environmental characteristics
of the site, the extent and characteristics of the radioactive material there,

. some considerations with regard to potential disposal of the material, and some

concepts for remedial measures.
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SUMMARY

In 1973, approximately 7900 metric tons (mt) (8700 short tons) of radioéctive]y'
contaminated barium sulfate (BaSO4) residués were mixed with about 35,000 mt
(39,000 t) of soil, and the entire volume was p1aced in the West Lake Landfill
in St. Louis County, Missouri. This material'resulted from decontamination
efforts at the Cotter Corporatfon's.Latty Avenue plant where the material had
been stored. Disposal in the West Lake Landfili’was not authorized by the
Nuclear Regﬁlatory Commission (NRC) and was cbntrary to the disposal location
indicated in the NRC records. State officials were not notified of this dis-
posal since the landfill was not reguiated by the State at the time. Although
the contamination does not present an immediate health hazard, authorities have
been concerned about whether this material poses a long-term health hazard to
workers and residents of the area and what, if any, remedial action is necessary.

In 1980-81, Radiation Management Corporation (RMC) of Chicago, I1linois,
performed a detailed radiological survey of the West Lake Landfill under con-
tract to the NRC (NUREG/CR-2722). This survey was performed to determine the
extent of radiological contamination. Before this survey, little was known
about the location or activity of radionuclide-bearing soils in the landfill.

¥ This survey showed that the radioactive contaminants are in two areas. The ¥

northern area (Area 2) covers about 13 acres. The radioactive debris forms a
layer 2 to 15 feet thick, exposed in only,a small area on the landfill surface
and along the berm on the northwest face of the landfill. The southern area
(Area 1) contains a relatively minor fraction of the debris covering approxi-

mately 3 actes.with most of the contaminated soil buried with about 3 feet of
clean soil and sanitary fill.

The RMC survey showed that the radioacti#iiy is from the naturally occurring
U-238 and U-235 series with Th-230 and Ra-226 as the radionuclides that dominate
radiological impact. The survey data indicate that the average Ra-226 concen-
tration in the radioactive wastes is about 90 pCi per gram; the average Th-230

ix



concentration is estimated to be about 9000 pCi per gram. Since Ra-226‘ha$
been depleted with respect to its parent Th-230, Ra-226 activity will increase
in time (for example, over the next 200 years, Ra-226 activity will increase
ninefold over the present level). This increase in Ra-226 must be considered
in evaluating the long-term hazard posed by this radioactive:material.

In addition to RMC's radiological survey, $0i1 and water samples were collected

| and analyzed by others, including Oak Ridge Associated Universities (ORAU), and

the University of Missouri-Columbia (UMC).““Ocﬁasionally a sample of water from

-a monitoring well exceeds slightly the EPA drinking water standard of 15 pCi

gross alpha per liter. :Sample analyses for priority pollutants (non-radioactive

hazardous substances) show a number of listed pollutants.are present.

On the basis of radiological surveillance conducted by RMC, UMC, and ORAU, the
following areas of concern have been identified:

(1) Radioactive soil is eroding from the northwestern face of the berm, and is
being transported off site.

- (2) Radon gas had been observed to accumulate to an unacceptable level

~ in the Butler-type building on site. This'building has since been removed.

(3) Some degree of radiological contamination has been found in the wel]s
that monitor the perimeter.

(4) Surface exposure rates over much of the. contaminated areas are greater
than 20 pR/hr. ’

In March 1983, the NRC through ORAU, contracted with UMC to conduct an
engineering evaluation of the site and propose possible remedial measures for
NRC's consideration for dealing with the radioactive waste at the West Lake
Landfill. The following six remedial options were proposed and evaluated in
this study. '

0 Option A - No remedial action
o Option B - Stabilization onsite with restricted land use



o Option C - Extending the landfill offsite with restricted land use

0 Option D - Removal and relocation of the-contaminated mater1a1 ‘to an
authorized disposal s1te

0 Option E - Excavation and temporary onsite storage in a trench

] Option F - Construction of a slurry wall to prevent leachate from

migrating off site

It is noted that some of the above alternatives for remedial action were

initially evaluated with the objective of permanent disposal of the waste at
the site.
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1 INTRODUCTION

The West Lake Landfill is located in St. Louis County, Missouri, 6 km (3.7
miles) west of Lambert Field International Airport (Figure 1.1) and southwest
of St. Charles Rock Road in Bridgeton, Missouri. The site has been used since
1962 for disposing of municipal refuse, industrial solid and liquid wastes, and
construction demolition debris. In addition, the landfill is an active indus-
trial complex on which concrete ingredients are measured énd combined before

mixing ("batching"), and asphalt aggregate is brebared. Limestone ceased to be
quarried in the spring of 1987.

In 1973, 7900 metric tons [{mt) (8700 short tons)] of radioactively contaminated
barium sulfate (BaSO4) residues from uranium and radium processing were mixed
with an estimated 35,000 mt (39,000 tons) of soil and deposited in the West Lake
Léndfi11. Previously, this material was located at the Cotter Corporation's
Latty Avenue facility in Hazelwood, Missouri, and was removed during decontam-
ination work. It is not knan what levels of contamination were a1re§dy in

the soil before the barium sulfate residues were mixed into it. Disposal in the
West Lake Landfill was unauthorized and contrary to the disposal 10ca}ion
indicated in the U.S. Nuclear Regulatory Commissioh's (NRC's) records.

Subsequently, the NRC sponsored studies that were directed at determining the
radiological status of the landfill. In'1978, an aerial radiological survey
revealed two areas within the landfill where the gamma radiation levels indi-
cated radioactive material had been deposited;' A more extensive survey was
initiated in November 1980 by the Radiation Management Corporation (RMC) under
contract to the NRC.

In March 1983, the NRC through Oak Ridge Associated Universities (ORAU) con-
tracted with the University of Missouri-ColumbfawDepartment of Civil Engiheérihg
to describe the environmental characteristics of the site, conduct an engiheéring
evaluation, and propose possible remedial measures for dealing with the radio-

active waste at the West Lake Landfill. In May 1986, ORAU sampled water from
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wells on and close to the landfill to determine if the radiocactive material had
migrated into the groundwater.

Information from all these sources forms the basis for this report.



2 SITE DESCRIPTION

This chapter presents a historical and environmental description of the West Lake
Landfill site located in St. Louis County, Missouri. '

2.1 Llocation

The 8l-hectare (ha) (200-acre) West.Lake'Landfill,property is situated between
the St. Charles Rock Road and the 01d St. Charles Rock Road in Bridgeton,
Missouri. The sodtheastern and northwestern parts of the landfill abut farm-
land. Several commercial and industrial facilities are located near the land-
fill (Figure 2.1). The nearest residential area is a trailer park.located
approximately 1 km (0.6 mile) to the southeast. A major portion of the land- -
fi11 (roughly the northern three-fourths of the‘sfte) is located on the
floodplain, approximately 2 km (1.2 miles) from the Missouri River. '

2.2 Zonfng_

The zoning plan obtained from the Bridgeton Planning and Zoning Department for
properties on and adjacent to the landfill is shown in Figure 2.2. A portion
of the landfill, including site Area 1, is zoned M-1, which is designated for
light manufacturing; the northwest part of the landfill, including Area 2, is
zoned as single-family residential (R-1). This R-1 zoning indicates the use to
which the land was originally intended. However, the landfill was extended over
.the land zoned R-1, and the zoning plan was simply not changed to reflect the
new usage. Other discrepancies between land use and zoning are found in the
nearby Earth City Industrial Park (William Canney, Safety Supervisor of West
Lake Landfill, Inc., personal communication, March 1984). The land across

St. Charles Rock Road is zoned for light and heavy manufacturing. The

remainder of the property surroundihg the landfill is zoned residential and
business.



2.3 History

The West Lake Landfil1 was started in 1962 for the disposal of municipal and
industrial so]id wastes, and to fill in the excavated pits from the quarry
operations that had been performed at the site since 1939 (Canney, personal
communication, March 1984). In 1974, the landfill was closed by the Missouri
Department of Natural Resources (MDNR).(Karch, 1976). A new sanitary landfill,
in an area of the West Lake Landfill property which is protected from ground-
water contact, now operates under an MbNR,permit.

This new part of the landfill was opened in 1974. The bottom is lined with
clay and a leachate collection system has been installed. Leachate is pumped
to a treatment system consisting of a lime precipitation unit followed in
series by an aerated lagoon and two unaerated lagoons. The final lagoon
effluent is discharged into St. Louis Metropolitan Sewer District sewers.

The quarrying operation ceased in the spring of 1987 because not enough “good
rock" was left at the site.

2.4 QOwnership -

The West Laké Landfill was owned from 1939 until 1988 by West Lake Landfill,
Inc., of 13570 St. Charles Rock Road, Bridgefon, Missouri. Most of the
landfill was sold in 1988 to Laidlaw Industries, Inc. The two areas which
contain the radicactive material were retained by West Lake Properties as the
principal prdperties of a subsidiary named Rock Road Industries, Inc.

2.5 Contaminated Areés

Radioactive contamination at the West Lake Landfill has been identified in two
separate soil bodies (Figure 2.3). Comparisons'of radionuclide quantities and

of the activity ratios between radionuclides not in secular equilibrium, indicate
that the radioactive contamination in the‘separate sqil bodies was derived from
the same source, i.e., the Cotter Corporation's former Latty Avenue facility

in Hazelwood, Missouri (NRC, NUREG/CR-2722). '



The northern area (referred to as Area 2) of contamination shown on F1gure 2.3 3¢
covers an area of 5.2 ha (13 acres) and 11es above 5 to 6 m (16-20 ft) of land-
fill debris. The contaminated soil forms a more or less continuous layer from
1tod4m (3 to13 ft) in thickness, and amounts to approximately 100,000 m3
(130,000 yd3). Some of this contaminated soil is near or at the surface,
particularly along the face of the northwestern berm. Beneath the landfill
debris, the soil profile consists of 1 to 2 m (3 to 7 ft) of floodplain top

soil overlying 10 to 15 m (33 to 50 ft) of sand and gravel alluvium.

The southern area of contamination (referred to as Area 1) shown on Figure 2.3
covers approximately 1.1 ha (3 acres) and contains roughly 15,000 m3

(20,000 yd3) of contaminated soil. This body of soil is lTocated east of the
landfill's main office at a depth of about 1 m (3 to 5 ft), and is located over a
former. quarry pit, which was filled in with debris. The depth of debris beneath
the contaminated soil is unknown, but is estimated to be 15 to 20 m (50 to 65 ft).
Limestone bedrock underlies the landfill debris.

2.6 Togograghx

About 75% of the landfill site is located on the floodplain of the Migsouri
River. The site topography is subject to change because of the types of activ-
ities (e.g., landfilling and quarrying) performed there. Figure 2.3 shows a
contour map of the site as of July 1986. The surface runoff follows several

surface drains and ditches which run in a northwest direction and drainAintq
the Missogri River.

2.7 Geology

2.7.1 Bedrock

Bedrock beneath the West Lake Landfill consistsvof Mississippian age limestone
of the Meramacean Series of the St. Louis and Salem formations, which extends
downward to an elevation of 58 m (190 ft) mean sea level (ms1) (Figure 2.4).*

*Missouri Department of Natural Resources, Division of Geology and Land
Survey, Rolla, Missouri, Well Log Files.
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~ The limestone is dense, bedded, and fairly pure except for intermittent layers

which consist of abundant chert nodules. ‘The Warsaw Formation--also of
Mississippian ége--]ies directly beneath the limestone. The Warsaw is made up
of approximately 12 m (38 ft) of slightly calcareous, dense shale; this grades
into shaley limestone toward the middle of the formation (Figure 2.4) (Spreng,
1961). Bedrock beneath the site dips at an angle of 0.5° to the northeast.
Eight kilometers (5 miles) east of the site, the attitude of the bedrock is
reversed by the Florissant Dome; the bedrock dips radially outward from the.
apex of th1s dome at a low angle (Martin, 1966)

Since karst (quution) activity often occurs in carbonate rocks, the possibil-
ity of its occurrence in the West Lake Landfill area was considered. Brief.
observation of the quarry walls at the landfill suggests that some solution of
the limestone has occurred, but this solution activity has apparent1y been
limited (see Section 2.8.1) to minor widening of joints and bedding planes near
the bedrock surface. Although karst activity within the limestone is relatively
minor, the upper surface of the bedrock is irregular and pitted as a result of
solution (Lutzen and Rockaway, 1971). Th{s alteration of the bedrock surface

is greatest beneath the Missouri River floodplain.

2.7.2 Soils

Soil material in this area may be divided into two categories: Missouri River
alluvium and upland loessal soil. This demarcation is shown as the historical
edge of the alluvial valley in Figure 2.5. The division is made on the basis of
soil composition, depositional history, and physical properties. Because the
West Lake Landfill 1ies over this transition zone, the surface material at the
site varies considerably from southeast to northwest.

The Missouri River alluvium (Figure 2.6) ranges in thickness from 12 m (40 ft)
beneath the landfill site to more than 30 m (100 ft) at mid-valley (Figure 2.7).
The upper 3 m (10 ft) of the soil profile consists of organic silts and clays,
that have been deposited by the Missouri River during floods.* Below this

*Missouri Department of Natural Resources, Division of Geology and Land Survey,
Rolla, Missouri, Well Log Files.
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surface layer, the soil becomes sandy and grades to gravel at depths greater
than 5.to 10 m (16 to 33 ft). Because of the effects of channel scour, which
continues to grade the sediment after its initial deposition, the a]]ﬁvium is
fairly homogeneous in a horizontal direction and becomes progressively coarser
with depth (Goodfield, 1965). At the edges of the floodplain, the alluvium is

not as well graded, and a large amount of fine material is present in the deeper
sand and gravel. o '

The upland loessal soil (Figure 2.8) is generally thinner than the floodplain
soil, beingfusua11y less than 12 m (39 ft) thick, and was deposited during the
age of Pleistocene glaciation. The loess consists of silt-sized particlés that
were transported by wind and deposited as a blanket over much of Missouri and
I11inois. On the hills near the West Lake Landfi1l, the loess layer may»be as
much as 24 m (79 ft) thick. It consists of 6 to 9 m (20 to 30 ft) of fairly
pure silt (Peoria loess) overlying 6 to 15 m (20 to 49 ft) of clay silt (Roxana
loess) (Lutzen and Rockaway, 1971). This loess forms the hills to the southeast
of the landfill, but it has long ago been femoved from the landfill site and
most of the surrounding valleys by erosion. The upper 1 m (3 ft) of the loess
has been altered to form a thin soil profile. It should be noted that loess: has
a vertical permeability which is far greater than its horizontal permeability
(Freeze and Cherry, 1979). The total permeability of loess is greatly increased
by disturbance. - The individual silt grains are generally quite angular, and -
therefore may not be effectively cdmpacted by the methods commonly used to con-
solidate clay. The technique most effective in the compaction of loess would
employ vibration beneath a surcharge. A relict soil profile from 5 to 10 m

(16 to 33 ft) thick lies beneath the loess and directly on top of the bedrock.
This soil was formed as a residuum before Pleistocene glaciation and was sub-
sequently covered by the loess blanket. This soil is a highly consolidated

clay containing abundant chert fragments (Lutzen and Rockaway, 1971). In
addition to the natural geologic properties of the landfill, human disturbance
of the soil mdst also be considered since material within the landfill itself
can either limit or facilitate migration of leachate to the Missouri River
alluvial aquifer. ‘

In order to prevent downward movement of leachate, it is now a common practice
to place a layer of compacted clay beneath sanitary landfills. Newer portions
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of the landfill (constructed since 1974) have 2 to.3 m (7 to 10 ft) of clay at
the base and around the sides. Waste is covered every day with 15 cm (6 in.)

of compacted soil; the cover soil presently used is loess (of soil classifica-
tions CL and A4) taken from southeast of the landfill (Reitz and Jens, 1983a).
If not properTy compacted, this material may have a permeability of 0.0001 cm/sec
(0.00004 in./sec) or more. It is not known what procedures for compaction, if
any, were used at the landfill before 1974 since the site was unregulated in
design as well as in materials which were accepted for disposal. Jdt is be-
lievéd, howeVer, that there is no liner present beneath the northwestern por-
tion of the landfill, and that sanitary (and;fpossib1y, some hazardous) material
was placed directly on the original ‘ground surface. Since waste was ﬁerfod-
ically covered with soil to minimize rodent énd_odor problems, the landfill
probably consists of discrete layers of waste separated by thin soil layers.
Both areas containing radioactive material are in these presumably unlined e

‘above-ground portions of the landfill.

2.8 Hydrology

2.8.1 Subsurface Hydrology

Groundwater flow in the area surrounding the West Lake site is through two
aquifers: the Missouri River alluvium ahd the shallow limestone bedrock. The
base of the limestone aquifer is formed by the relatively impermeable Warsaw
shale at an elevation of about 58 m (190 ft) ms) (Figure 2.4). This shale
layer has been reached, but not disturbed, by quarrying operations. Therefore,
the Warsaw shale acts as an aquiclude, making-contamination of the deeper Vime-
stone very unlikely. The Mississippian limestone beds have very low inter-
granular permeability in an undisturbed state (Miller, 1977). However, a
strong leachate enters the quarry pit at an elevation of about 67 m (220 ft)
ms1 (pt. A on Figure 2.5). This leachate is higrating vertically through more
than 30 m (98 ft) of limestone. Explosive detonations associated with quarrying
operations will tend to cause fractures to propagate in the quarry wall. These
fractures have probably extended less than 10 m (33 ft) into the rock from the
quarry face. Beyond this, the rock probably remains undisturbed. These
fractures will tend to increase inflow to the quarry pit and allow leachate to
percolate downward through'the fractured‘zone. Thus, leachate inflow to the
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quarry pit is not evidence of large-scale contamination of the limestone
aquifer. The on1y‘other mechanism by which leachate could travel rapidly
through the 1imgstoné is by transport through solution channe]s.'"Laﬁdfill con-
sultants and quarry operators maintain that the limestone is fairly intact
(Canney, personal communication, September 1983), and superficial observation
of the quarry walls seems to support this conc]usioﬁ. -Since the limestone is
fairly impervious, and groundwater flows in most areas from the bedrock into

the alluvium, contamination of water in the bedrock aquifer does not appear
likely. -

The water table of the Missouri River f]oodp]éin is generally within 3 m (10 ft)
of the ground surface, but at many points it is ‘even shallower. At any one
time, the water levels and flow directions are influenced by both the river

- stage and the amount of water entering the floodplain from adjacent upland

areas. A high river stage tends to shift the groundwater gradient to the
north, in a direction that more closely parallels the Missouri River. Local
rainfall will shift the groundwater gradient to the west, toward the river and
a1ong'the fall of the ground surface. This is inferred from water levels
measured in monitoring wells at the West Lake site. The fact that groundwater
levels commonly fluctuate more than does the Missouri River level, indicates
that upland-derived recharge exerts a great dea] of influence over groundwater
flow at the West Lake site. This influence decreases toward the river.

The deep Missouri River alluvium acts as_arsingle-aquifer of very high per-
meability. This aquifer is re]atively’hdmogeneous in a downstream direction,
and decreases in permeability near the valley walls. The deeper alluvium is
covered by 2 to 4 m (7 to 13 ft) of organic silts and clays that may locally
contain a large fraction of sand-sized particles. Water levels recorded between
November 1983 and March 1984 in monitoring wells at West Lake* indicate a A 4
groundwater gradient of 0.005 flowing in a N 30°W direction beneath the northern
portion of the landfill. This represents the 1ikely direction of any possible
leachate migration from the landfill (Figure 2.5).

*Data supp]ied'by Reitz and Jens engineering firm, St.Louis, 1984.
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The alluvial aquifer recharges from upland-areas from three sources: seepage
from loess and bedrock bordering the valley, channel underflow of upland streams
entering the valley,. and seepage losses from streams as they cross the flood-
plain. Of these sources, streams and their underflow represent the main source
of upland récharge to the alluvial aquifer. Streams entering the floodeAin
raise the water table in a fan-shaped pattern radiéting outward from their point
of entrance to the plain. In areas where sfreams are not present, the water
slopes downward from the hills, steeply at first and then gently to the level

of the free water surface in the Missouri River channel. The situations de-
scribed above do not take into account the effect of variations in permeability
of the shallow soil layer. Aerial photography of the site indicates that a
filled backéhanne] (oxbow lake) type of soil deposit is present along the south-
west boundary of the landfill (USDA, 1953). . This deposit is probably com-

posed of fine-grained material to the.depth_of the former channel (6 to iO.m)
(20 to 33 ft). This deposit may tend to hamﬁer communication between-éha]low
groundwater on opposite sides of the deposit.

Since no other recharge sources exist above the level of the floodplain, the
only water available to leach the landfill debris is that resulting from rain-
fall infiltrating the landfill surface. Because the underlying alluvt?al aqui-
fer is highly permeable, there will be little "mounding" of water beneath the
landfill. Because the northern portion of the landfill has a leve] surface it
is likely that at least half of the rainfa11finfi1trates the surface. The
remaining rainfall is lost to evapotranspiration and (to a lesser degree) sur-
face runoff. Due to the height of the berm,'temporary impoundment of surface
runoff ié a common occurrence. .

No public water supplies are draWh‘from the alluvial aquifer near the West Lake
Landfill. 1t is believed that only one privaté‘well (Figure 2.9) in the vicin-
ity of the landfill is used as a drinking water supply. This well is-2.2 km
(1.4 miles) N 35° of the former Butler-type Building location on the West Lake
Landfill. In 1981, analysis showed water in this well to be fairly hard (natural
origins) but otherwise of good quality (Long, 1981). ' ' '

Water in the Missouri River alluvium is hard and usually contains a high
concentration -of iron and manganese (Miller, 1977). The amount of dissolved
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solids present in the water of the alluvial aquifer varies greatly; purity
increases toward mid-valley where groundﬁater velocity is greatest. A water
sample from a well in the alluvium 3 km (1.9 miles) north of the landfill had

a total dissolved solids content of 510 mg/liter and total hardness as CaC04

of 415 mg/liter. Water in the limestone bedrock geﬁera]]y has a hardness
greater than 180 mg/liter as CaC0; equivalent (Emmett and Jeffery, 1968). Total
dissolved solids range from 311 to 970 mg/liter. Water in the limestone aquifer
may contain a large amount of sulfate of natural origin (Miller, 1977).

2.8.2 Surface Hydrology

Because of the‘extremely low slope of the Missouri River flood plain surface,
precipitation falling on the plain itself generally infiltrates the soil rather
than running off the surface. The on1y streams present on the floodplain are
those that originate in upland areas. Drainage patterns on the plain

(Figure 2.9)'have been radically altered by flood control measures taken to
protect Earth City (Figure 2.1) and by drainage of swamps and marshes. Before
these alterations, Creve Coeur Creek passed just south of the landfill, and
drained a fairly large area. It has since been redirected to discharge into
the Missouri River upstream (south) of St. Charles (Figure 2.9). The-old
channel still carries some water, and empties into the Missouri River 45.2 km
(28 miles) upstream from the confluence with the Mississippi River. Near the
tandfill, this stream is usually dry. As it crosses the flood plain, the creek
passes through shallow lakes which provide a more or less continuous flow to
the Missouri River throughout the year. A second stream, Cowmire Creek, crosses
the floodplain east of the site. This stream flows northward and joins a back-
water portion of the Missouri River at kilometer 35.4 (22 miles). Because of
the relationship which exists between river level and groundwater level in por-
tions of the floodplain near the river, these streams may either lose flow (at
low stage) or gain flow (at high stage).

The present channel of the Missouri River lies about 3 km (2 miles) west and
northwest of the landfill. Early land surveys of this area indicate that

200 years ago the channel was located several hundred meters to the east (toward
the landfill) of its present course (Reitz anvaens, 1983b). The Missouri River
has a surface slope of about 0.00018 (Long, 1981). River stage at St. Charles
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[kilometer 45.2 (mile 28)] is zero for a water level of 126.1 m (413.7 ft) ms}
" (Reitz and Jens, 1983a). Average discharge of the Missouri River is 2190 m3/s

(77,300 ft3/s), with a maximum flow of 2850 m3/s (101,000 ft3/s) for the period
of April through July, and a minimum flow of 1140 m3/s (40,300 ft3/s) in January
and December (Miller, 1977). Some average properties of Missouri River water
for the period 1951-1970 were: alkalinity = 150 mg/liter as CaC05 equivalent;

hardness = 209 mg/liter as CaC0; equivalent; pH = 8.1; and turb1d1ty 694 JTU
(Jackson turbidity unit).

Water supplies are drawn from the Missouri River at kilometer 46.6 (mile 29)
for the city of St. Charles, and the -intake is located on the north bank of the
river. Another intake at kilometer 33 (m11e 20 5) is for the St Louis Water
Company's North County plant (Reitz and Jens, 1983a).

The city of St. Louis takes water from the Mississippi-River, which joins the

~ Missouri River downstream from the landfill. In this segment of the river, the

two flow-streams have not completely mixed and the water derived from the
Missouri River is still flowing as a stream along the west bank of the
Mississippi River channel*. The intake structures for St. Louis are on the

east bank of the river so that the water drawn is derived from the ubper
Mississippi.

2.9 Meteorology

The climate of the West Lake area is typical of the midwestern United States,

in that there are four distinct seasons. Winters are generally not too severe
and summers are hot with high humidity. First frosts usually occur in October;
and freezing:temperatures generally do not persist past March. Rainfall is
greatest in the warmer months, (about ohe-qqartgr of the annual precipitation
occurs in May and-June) (Figure 2.10) (NRC, 1981). 1In July and August, thunder-
storms are common, and are often accompanied by short periods of heavy rainfall.
Average annual precipitation is 897 mm (35.3 in.), which includes the average
annual snowfall of 437 mm (17.2 inches snow). Average relative humidity is 68%,.

*Néd Harvey, hydrologist with the USGS, telephone communication, August 1983.
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and humidities over 80% are common during the summer. Wind during the period of
December through April is generally from the northwest; winds blow mainly from
the south throughout the remainder of the year. A compilation of hourly wind
observations shows that although the wind resultant is fairly consistent on a
monthly basis, the wind actually shifts a good deal and is very well distri-

buted in all directions (Figure 2.11) (NRC, 1981; U.S. Department of'Commerce,
1960). o ' '

Meteorological data used is from Lambert Field International Airport which is
6 km (3.7 miles) east of the West Lake site. Temperature and precipitation
data are also representative of West Lake. However, because of differences in
topography between Lambert Field and the site,;thé actual wind directions at

West Lake may be slightly skewed in a NE-SW direction parallel to the Missouri
River valley.

2.10 Ecotogxi
The West Lake Landfill is biologically and ecologically diverse. Rather than a

single ecological system (e.g., a prairie), it is a mosaic of small habitats
associated with -

(1) moist bottomland and farmland adjacent to the perimeter berm

(2) poor quality drier soils on the upper exterior and interior slopes
of the berm

(3) an irregular waste ground surface associated with the inactive portion of
the landfill '

(4) aquatic ecosystems present in low spotS‘on the waste ground surface

Genera1]y,‘thé natural systems which are'present are limited by operations in
the active portion of the landfill and form a corridor along the perimeter berm
from near well site 75 (Figure 2.5), on the 01d St. Charles Rock Road, clockwise
to the main entrance to the.landfill near well site 68, along St. Charles Rock
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Road. The following observation and descriptions demonstrate the bio]ogita]
variety of these sites.

The flora of the perimeter berm extending from the southwest clockwise to the
area of the main entrance to the landfill present a series of contrasts. Along
the 01d St. Charles Rock Road, the bottom-and lower siope of the berm is heavily
influenced by the nearby mature silver maple (Acer saccharinum), boxelder

(Acer negundo), oak (Quercus), sycamore (Platanus), green ash (Fraximus
pennsylvanica), and eastern cottonwood (Populus deltoides) trees associated
with the old channel of Creve Coeur Creek. At the corner, between wells 59 and
60 (Figure 2.5), large silver maple -and boxelder trees form a dense stand in the
moist soils at the base of the berm. The density of these trees declines on
this slopé extending toward the north (well 61) and the Butler-type Building
corner. The extension of this slope toward the northwest is dominated by a
dense willow-1ike thicket in which a few eastern cottonwoods and a hawthorn

tree have established. From this northwest corner of the landfill to the
eastern limit of the trees between the landfill and St. Charles Rock Road (well
65), the exterior slope of the berm is dominated by dense stands of small and

large eastern cottonwoods. This latter occurrence reflects the influence of

the well-established eastern cottonwoods and sycamores associated with the per-
manent pond just north of this site (ngure 2.9). The ground cover along
these exterior slopes consists of grasses, forbs, plants common to disturbed
areas, seedling cottonwoods, and shrubs. A well-manicured grass groundcover

continues from the limit of the tregs to the area around the main entrance of

the landfill and well 68. This vegetation contributes to the partial stabi-
lization of the steep exterior slopes.

The somewhat drier top and the short, interior slope of the berm, co]onized’by
prairie grasses such as bluestem (Andropogon), blends into the irregular sur-
face of the inact?ve portion of the landfill. Depressions in this surface
allow water to collect and tall grasses, foxtail, and plants characteristic

of disturbed areas [e.g., ragweed (Ambrosia}, mullein (Verbascum), pokeweed
(Phytolacca), cinquefoil (Potentilla), sunfliower (Helianthus), and plantain
(Piantago)] are replaced by characteristic wetland species [e.g., algae
(Spirogyra), cattails (Typha), sedges (Carex), and smartweed (Polygonium)].
Young eastern cottonwoods are established at several of these wet sites.
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Generally, the surface vegetation of the inactive landfill gives way to barren
waste ground around the Butler-type Building location and the barren terrain
associated with recent landfill activities.

Animals were observed associated with these habitats. Cottontail rabbits
(Sylvilagus) were encountered most frequently and their fecal pellets were ob-
served on the landfill. 'Density of fecal material was particularly heavy in
the thickets on the exterior slopes of the perimeter berm. In this regard,
coyote (Canis latrans) feces containing rabbit fur were observed. Small mammals
(rodents) were not seen but could ceftain]y be present in these areas. - Large
ungulates also were not sighted, but tracks and feces of white-tailed deer indi-
cate that they utilize the landfill.

The only birds observed were a crow (Corvus), several robins (TJurdus), and white-
crowned sparrows (Zonotrichia leucophrys). This certainly does not reflect the
extent to which birds utilize these habitats, for observations were made early

in the spfing.' It is readily apparent that returning migratory passerines would
utilize the surface vegetation and berm thickets for nesting, cover, and feed
later in the season. It is also possible that*waterfpwl could utilize the perma-
nent ponds on the landfill and adjacent to St. Charles Rock Road. Twelve scaup
(Aythya) and mallards (Anas) were observed on the lagoon which serves as part

of the landfill waste water treatment faci1i£y;

Small puddles contained characteristic aquatic invertebrates and at least two
species of amphibians. Casual examination of these shallow waters revealed
three genera of snails (Physa, Lymnaea, Helisoma), an isopod (Asnellus),

cyclopoid copepods, and cladocerans. Aquatic insect larvae were not.observed;
however, this does>n6t rule out their preSenée. The sighting of a bullfrog
tadpole (Rana catesbeiana) and audition of'spring peepers (Hyla), indicates

these ponds are utilized as breeding sites. No fish were observed in these
puddles on the landfill surface; however, a dead gizzard shad (Dorsoma cepedianum)
was seen in the pond adjacent to St. Charles Rock Road. The only reptiles

seen were the water snake (Nerodia) and the garter snake (Thamnophis).

Although the northwest inactive portion of the landfill is posted with "No
Trespassing" signs, it was evident that humans do encroach on these habitats.
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Fishing tackle was found tangled in power lines and trees, and spent small-
gauge shotgun shells were found on the landfill surface and berms.

2.11 Demographics

The West Lake Landfill is located in~the horthwestern portion of the city of

Bridgeton, in St. Louis County, Missouri. Earth City Industrial Park is located
on the floodplain 1.5 to 2 km (0.9 to 1.2 miles) northwest of the landfill.
Population dénsity on the floodplain is generé11y less than 10 persons per
square kilometer (26 persons per square mile); and the daytime population
(including factory workers) is mdch*greater than the number of full-time resi-
dents. '

Major highways in the area include Ihterstafe 70 (I-70) and Interstate 270
-(I1-270), which meet south of the landfill at Natural Bridge Junction (Fig-

ure 1.1). The Earth City Expressway and St. Charles Rock Road lie, respectively,
west and east of the Jandfill. The Norfolk and Western Railroad passes about

1 km (0.6 mile) from the northern portion of_thé landfill (Figure 1.1). Lambert
Field International Airport is located 6 km (3.7 miles) east of the West Lake
Landfill.

In addition to factories at Earth City, plants are operated by Ralston-Purina
and Hussman Refrigeration across St. Charles Rock Road. The employees of
these two piants probably comprise the largest group of individuals in close
proximity to the contaminated areas for significant periods of time. The
Ralston-Purina facilities are located 0.4 km (0.2 mile) northeast of the
Butler-type Building location at the landfill. Considering that land in this
area is relatively inexpensive and that much of it is zoned for manufacturing,
industrial development on the floodplain will likely increase in the future.

Two small residentia] communities are present near the West Lake Landfill.

~ Spanish Lake Village consists of about 90 homes and is located 1.5 km (0.9 mile)

south of the landfill, and a small trailer court lies across St. Charles Rock
Road, 1.5 km (0.9 mile) southeast of th- site (Figure 2.1). Subdivisions are
presently being developed 2 to 3 km (1.2 to 1.9 miles) east and southeast of the
landfill in the hills above the floodplain.  Ten or more houses lie east of the
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landfill scattered along Taussig Road. The city of St. Charles is located
north of the Missouri River at a distance greater than 3 km (1.9 miles) from
the landfill. |

Areas south of the West Lake Landfill are zoned residential; areas on the

other sides are zoned for manufacturing and business (Figure 2.2). Most of

the landfill is zoned for light manufacturing (M-1). However, approximately
0.3 km? (0.12 mi2) of the northern portion of the landfill is zoned for residen-
tial use; this includes the contaminated area around the But]er-type,BUi1ding
site. The field northwest of the landfill between 01d St. Charles Rock Road

and St. Charles Rock Road is under cu]ti#ation._ Trends indicate thatfthe
population of this area will increase, but the 1and'w111 probably be used
primarily for industrial facilities. |
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Wind rose is for Lambert Field International Airport,
Hazelwood, Missouri, and shows the pércentage of hourly
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speed in that direction; for example: wind blew from

the north 4.5% of the time at an average speed of 3.76 m/s.

Figure 2.11. Wind distribution for West Lake area
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3 RADIOLOGICAL CHARACTERIZATION OF THE SITE

3.1 Radiological Surveillance

Approximately 43,000 mt (47,000 tons) of contaminated soil were reported to have
been disposed of in the landfill. A fly-over radiological survey performed for

.the NRC in 1978 identified two areas of contamination at the West Lake Landfill.

Subseqdently, from August 1980 through the summer of 1981, the Rédiation :
Management Corporation (RMC), under-con;ra;t'to the NRC, performed an onsite
evaluation of the West Lake Landfill (NRC, NUREG/CR-2722) The purpose of this
survey was to clearly define the rad1olog1ca] conditions at the landfill. The
results were to be utilized in performing an engineering evaluation to determ1ne
if remedial actions should and could be taken.

The area to be surveyed was divided into 10-m (33-ft) grid blocks and included
the following measurements:

(1) external gamma exposure rates 1 m (3.3 ft)»above‘the surfaces and beta-
gamma count rates 1 cm (0.4 in.) above surfaces '

(2) radionuclide concentrations in surface soils
(3) radionuclide concentrations in subsurface deposits

(4) gross activity and radionuclide concentrations in surface and subsurface
water samples

(5) radon flux emanating from surfaces
(6) airborne radicactivity

(7) - gross activity in vegetation



3.2 Survey Reéults

External Gamma

Figure 3.1 shows the two areas of elevated external radiation levels as they
existed invNovembe} 1980, at the time'of the preliminary RMC site survey. As
can be seen, both areas contained locations where levels exceeded 100 pR/hr at
1m(3.3 ft). In Area 2, gamma levels aé high as 3000 to 4000 yR/hr were
detected. The total areas exceeding 20 pR/hr were about 1.2 ha (3 acres) in
Area 1 and 3.6 ha (9 acres) in Area 2.

External gamma levels measured in May and July of 1981 decreased significantly,
especially in Area 1, because approximately 1.2 m (4 ft) of sanitary fill was
added to the entire area and an equal amount ‘of construction fill was added to
most of Area 2. As a result, only a few hundred square meters (a few thousand
square feét) in Area 1 exceed 20 pR/hr. In Area 2, the total area exceeding
20 pR/hr decreased by about 10%, and the highest levels were about 1600 uR/hr,
near the location of the Butler-type building.

Surface Soil Analyses

A total of 61 surface soil samples were gathered and analyzed on site for gamma
activity. Samples were normally stored 10 to 14 days to allow ingrowth of radium
daughters. Concentrations of U-238, Ra-226 (from Pb-214 and Bi-214), Ra-223,
Pb-211, and Pb-212 were determined for each sample. Surface soil samples are
located in Figures 3.2 and 3.3. o .

In all soil samples, any uranium and/or thorium decay chain nuclides and K-40
were detected. Offsite background samples were on the order of 2 pCi/g Ra-226.
Onsite samples ranged from about 1 to 21,000 pCi/g Ra-226, and from less than
10 to 2100 pCi/g U-238. 1In those cases where elevated levels of Ra-226 were
detectéd, the concentrations of U-238 were generally anywhere from a factor of
2 to 10 lower. In cases of elevated sample activity, daughter products of both
U-238 and U-235 were found. .



In general, surface activity was limited to Area 2, as indicated by surface
beta-gamma measurements. Only two small regions in Area 1 showed contamination;
both were near the access road across from the site offices. '

In addition to onsite gamma analyses, 12 samples were submitted to RMC's radio-

chemical laboratories for thorium and uranium radiochemical determinations. The
results show all samples contain high levels of Th-230. The ratio of Th-230 to

Ra-226 (Bi-214) is about 20 to 1.

qusurface Soil Analysis

Subsurface contamination was assessed by extensively "logging" holes drilled
through the landfill. Several holes were drilled in areas known to contain con-
tamination, then additional holes were drilled at intervals in all directions
until no further contamination was encountered. A total of 43 holes were
drilled, 11 in Area 1 and, in Area 2, 32 inc]udihg 2 nearby offsite wells for
monitoring water. A1l holes were drilled with & 6-in. auger and lined with 4-in.

PVC (pb1yviny1 chloride) casing. The location of these auger holes is shown in
Figures 3.4 and 3.5.

Each hole wééiscanned with an Nal(T1) detector and rate meter system for an
initial indication of the location of subsurface contamination. On the basis
of the initial scans, 19 holes were selected for detailed gamma logging using
the intrinsic germanium (IG) detector and mdltip]e channel analyzer.

The results of the Nal(T1) counts and IG analyses show concentrations of Bi-214,
as determined by the IG system, ranged from less than 1 to 19,000 pCi/g. For
those holes where both NaI(T1) counts and IG counts were made, a good correla-
tion between grosstaI(T1) counts and Ra-226 concentrations, as determined by
in situ analysis of the daughter B8i-214 by the IG system, was found.

It was determined that the subsurface deposits extended beyond areas where sur-
face radiation measurements exceeded 5 pCi/g. - The approximate area of subsurface
contamination compared to the area of e]evéted surface radiation levels shows a
total difference in areas of 2 ha (5 acres). '
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The variations of contamination with depth_for Areas 1 and 2 are shown in
Figure 3.6. As can be seen, the surface elevations vary by about 6 m (20 ft),
and the highest'elevations occur at locations of fresh fill. Contamination

(>5 pCi/g Ra=226) in several areas is found to extend from the surface to
appreéiable depths, about 6 m (20 ft) below the surface in two cases. In
general, the subsurface contamination appears to be a continuous single layer,
ranging from 0.6 to 4.6 m (2 to 15 ft) thick, located between elevations of 139
to 144 m (455 to 480 ft) and covering 6.5 ha (16 acres) total area.

In Figures 3.7 and 3.8, representations of the subsurface deposits are provided

on the basis of auger hole measurements. These representations are consistent
with the operating history of the site, which suggests that the contamihatedl’
material was moved onto the site and spread as cover over fill material. Thus, ﬂ‘

one would expect a fairly continuous, thin layer of contamination, -as indicated
by survey results.

Nonradiological Analysis

Six combosite samples were submitted to RMC's Environmental Chemistry Labora-
tory for priority pollutant analysis. Five samples were taken from auger holes
(one from Area 1 and four from Area 2) and the sixth from the West Lake leachate
treatment plant studge. The results indicate a significant presence of |
organic solvents in Area 2 samples. The results o% the leachate sludge

analysis were.not as high as any of thé soil samples.

A chemical analysis of radiocactive material from both areas was also performed

by RMC's laboratory. Results show elevated levels of barium and lead in most
cases. ‘

Background Radioactivity Measurement

Various offsite locations were selected for reference background measurements.

The results of these measurements were within the normal range.



Airborne Radioactivity Analyses

Both gaseous and particulate airborne radioacti?ity were sampled and analyzed
during this study. Since it was known that the buried material consisted paﬁ-

tially or totally of uranium ore residues, the samp11ng program concentrated on
measuring radon and its daughters in the air. Two methods were used: the first

was a scintillation flask method for radon gas and the second was analys1s of
filter paper act1v1ty for particulate daughters.

A series of grab samples using the accumulator method were taken between May
and August of 1981. A total of 111 'samples from 32 locations was collected.
Measurable radon flux levels ranged from 0.2 pCi/m%s in low background areas
to 865 pCi/m%s in areas of surface contamination.

At three locations, repetitive measuremehts were made over a period of 2 months.

These results are plotted in Figure 3.9. As can be seen, significant fluctua-
tions were observed at two locations. The fact that these fluctuations were

real and not measurement artifacts was later confirmed by duplicate charcoal
canister samples, as described below.

A total of 35 charcoal canister samples was gathered at 19 locations over a
3-month period. The results show levels ranging from 0.3 pCi/m2s to 613
pCi/més. On 24 different occasions, the charcoal canisters and accumulator
were placed in essentially the same locations, at the same time, for duplicate

sampling. The results of this side-by-side study show generally good
correlation between the two methods.

A set of 10-minute hiQh-vo]ume particulate air samples was taken to determine
both short-lived radon daughter concentrations and long-lived gross alpha
activity. The highest levels were detected in November 1980, near and inside
the Butler-type building which has since been removed. These two samples
approximately equal NRC's 10 CFR Part 20. Appendix B, alternate concentration
1imit of one-thirtieth WL for unrestricted areas. '

In addition to the routine 10-minute samples, five 20-minute high-volume air

samples weré taken and counted immediéte]y on the IG gamma spectroscopy system

3-5

¥



to detect the presence of Rn-219 daughters. A1l samples were taken near sur-
face contamination. In addition to Rn-222 daughter gamma activities, Rn-219
daughters were detected by measuring the low-abundance gamma rays of Pb-211.
Concentrations of Rn-219 daughters ranged from 6 x 10-1! to 9 x 10-10 pCi/cc.

Vegetation Analysis

Vegetation samples included weed samples from onsite locations and farm crop
samples (winter wheat) near the northwest boundary of the landfill. This loca-.

~tion was chosen because runoff from the fill onto the farm field was possible.

No elevated activities were found in these samples. ¥

Water Analyses

A total of 37 wéter samples was taken: 4 fn the fall of 1980, and the remainder
in the spring and summer of 1981. One sgmple was equal to the U.S. Environmen-
tal Protection Agency (EPA) gross alpha activity standard for drinking water of
15 pCi/Iiter and that was a sample of standing water near the Butler-type
bui]ding.' SéVeral samples, including all the leachate treatment plant samples,
exceeded the EPA drinking water screening level for gross beta which would
require isotopic énalyses. Subsequent isotopic analyses indicated that the
beta activity could be attributed to K-40. »Nohe of the offsite samples 4‘
exceeded either EPA standard or screening level.

In 1981, MDNR collected 41 water samples which RMC analyzed for radioactivity
(Table 3.1). Of these samples, 5 were background, 10 were onsite surface

water, 10 were shallow groundwater standing in boreholes, and 16 were landfill
leachate. From these data, background activity is estimated as 1.2 pCi/liter
gross alpha and 27 pCi/liter gross beta. Results in Table 3.1 show the

gross alpha in two water samples exceeded or equaled 15 pCi/1; the gross beta in
ten water sampies exceeded 50 pCi/1. Most of the gross beta activity comes from

7 naturally occurring K-40 as determined from subsequent isotopic analysis.

In addition, groundwater samples in perimeter monitoring wells at the West
Lake Landfill were taken by UMC personnel and ORAU in 1983, 1984, and 1986.
The well locations are shown in Figure 2.5 and the results are presented in
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Tables 3.2 and 3.3. Results in Table 3.2 show the gross alpha in two water samples
slightly exceeded 15 pCi/1; the gross beta were all below 50 pCi/1 in all water
samples. Table'3.3 shows analyses were below 15 pCi/1 for gross alpha and 50 pCi/1
for gross beta for all the wells.

3.3 Estimation of Radioactivity Inventory

In examining the RMC report for bore hole samples (Table 3.3), it is noted that
the naturally occhrring U-238 to Th-230 to Ra-226 equilibrium has been disturbed.
The RMC report (NRC, NUREG/CR-2722) indicates that the ratio of Ra-226 to U-238
is on the order of 2:1 to 10:1. This observation is consistent with the'hiétory
of the radionuclide deposits in the West Lake Landfill, j.e., that they came
from the processing of uranium ores to extract the uranium content and that the
radioactive material at West Lake came from the former Cotter Corporation
facility on Latty Avenue (presently occupied by Futura Coatings Company) in
Hazelwood, Missouri. This location contains contamination from ofe processing
residues from which uranium had been previously separated, leaving the daughters
behind at relatively higher concentrations. Additionally, it is noted in the ’k
RMC report that the ratio of Th-230 to Ra-226 is on the order of 5:1 to 50:1.
This indicates that radium has also been removed. - Other data are avatlable in-
the Latty Avenue site study (Cole, 1981). Table 3.4 presents the radionuclide
concentrations in Latty Avenue composite samples. '

Using the RMC data and averaging the auger hole measurements over the two volumes
of radioactive material found in Areas 1 and 2, a mean concentration of 90 pCi/g
was calculated for Ra-226. Also, the ratios of Th-230 to Ra-226 were esta-
blished since the level of Th-230 will determine the increase of Ra-226 with
time. Although the ratio of Th-230 to Ra-226 ranged from 5:1 to 150:1, most of
the data were in the 30:1 to 50:1 range. To ensure conservatism in estimating
the long-term effects of Ra-226, a ratio of 100:1 was used for all further
calculations.

Using the Th-230:Ra-226 ratio of 100:1, the Th-230 activity is 9000 pCi per
gram. If the U-238 concentration (as well as U-234 which would be similarly

separated from the ore) is a factor of 5 less than Ra-226, this implies about’
18 pCi U-238 per gram. The total mass of radiocactive material (having Ra-226
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concentrations of 5 pCi/g or more) in the landfill was estimated by visually
integrating the volume of radioactive material from graphs and multiplying by
an average soil density, resulting in 1.5 x 101! grams (150,000 metric tons) of
contaminated soil. These numbers indicate that there are about 14 Ci of Ra-226
contained with its decay products in the radioactive material in the landfill.
The material also contains about 3 Ci each of U-238 and U-234, and about 1400 Ci
of Th-230. These estimates indicate the order of magnitude of the quantities

to be dealt with, although the estimate for Th-230 is regarded as conservatively
large.
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Figure 3.1 External gamma radiation levels (November 1980)



0T-¢

80L
20

\ / OA 0B OC OD OE OF OG OH OI 0OJ OK OL OMON 00 OPOQOR

Source: NUREG/CR-2722, Figure 7, p. 31.

Figure 3.2 Location of surface soil samples, Area 1
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Figure 3.3 Location of surface sot) samples, Area 2
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Figure 3.4 Location of auger holes, Area 1
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Figure 3.5 Location of auger holes, Area 2
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Figure 3.7 Cross-section B-B showing subsurface deposits'in Area 1
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Figure 3.8 Cross-section E-E showing subsurface deposits in Area 2
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Table 3.1 RMC radionuclide analyses of water samples
from the West Lake site taken by MDNR

in 1981
Type of .

Sample # sample* Gross alpha (pCi/1) Gross beta (pCi/1)
7001 ) 3.11 22.5
7002 S 8.00 , 23.4

- 7003 S 1.56 , 9.88

- 7019 S 1.91 : 30.0
7025 S 1.56 36.5
7028 ) 45.2 87.8
7029 S <0.64 <1.34
7030 - S 0.52 35.1
7031 S 1.43 26.3
7004 B 1.04 19.7
7021 B 1.56 : 29.1
7027 B 1.04 . 32.5
7032 B <0.05 ° ' 26.3

- 7033 B 1.04 29.0
7009 G 4.50 22.3
7010 G 2.60 15.2
7011 G 3.12 10.6
7012 G 7.10 16.6
7017 G 0.52 33.6
7018 G 6.76 36.1
7020 G 8.84 30.1
7026 G <2.0 38.9

2 G 15.0 41.0
3 G 2.9 7.6

See footnote at end of table.
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Table 3.1 (Continued)

Type -of
Sample # sample* - Gross alpha (pCi/1) Gross beta (pCi/1) -
7013 L <3.0 1.30
7014, L <3.0 130
7015 L <3.0 103
7016 L <3.0 98.9
7022 L 3.45 107
7023 L <3.0 122
7024 L <3.0 86.7
7034 L <3.0 10.3
7035 L <3.0 84.5
7036 L <3.0- 69.6
1 L 7.3 80
- 4 L <3.0 26
) Type of o
Sample # sample* Ra-226 (pCi/1) K-40 (pCi/1)
7014 L <1.6 ' 138
7015 L 3.9 136
7016 - L <1.6 98.9
7022 L 2.4 104
7028 S 1.6 124
*S = surface sample
B = offsite, background
G = groundwater from boreholes
L = leachate
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Table 3.2 Radiological quality of water in perimeter monitoring wells of
West Lake Landfill (concentrations reported in pCi/1)

Well # Ra-226 Gross alpha* Gross beta* Gross alpha** Gross beta**
18 - - - - , 12.5 12.5
59 <3 3.2 9.9 - -

60 - - - ‘ 20.5 20.8
61 - . - - 2.7 13.9
62 <3 2.8 7.4 3.5 8.5
63 - , - - 2.2 7.0
65 <3 12.4 33.1 5.7 6.3
66 <3 4.3 6.9 -

67 <3 5 5.3

68 : <3 18.2 18.8 - -
BOxxx <3 5 7.7 1.3 8.1

~*Samples taken November 15, 1983.

**Samples taken March 21, 1984, by UMC personnel, analyzed by Environmental
Health Lab of St. Louis County Health Department, Clayton, Missouri.

**x*wWell #50 used as background.
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Table 3.3 Radionuclide concentrations in well water samples: May 7-8, 1986

Concentrations (pCi/1)

Radionuclide well 50° Well 51 Well 52 Well 53 Well 54 Well 55  Well 56
Gross alpha 2.2 2.2 1.9 1 4.4 4.8 5.7
. Gross beta X 4.4 7.5 16 14 S 12
Ra-226 < b - .- 0.4 -- - 0.2
* Ra-228 -- -- -- 1.7 -- - 0.3
U-total -~ -- - 22 -- -- 8.9
Th-228 -~ -- -- 0.5 -- -- 0.3
w Th-230 -- .- - 0.9 T - - 0.9
= Th-232 - - -- 03 - - 0.8

Depth to water (m) 5.0 3.8 3.2 3.3 15.5 ‘1.5 11.5



Table 3.3 A(Continued)

. Concentrations (pCi/1)

Radionuclide Well 58 Well 59  Well 60 Well 61 Well 62 Well 65  Well 66

Gross alpha 5.8 11 14 - 3.3 5.6 | "3.5 . 1.8
Gross beta . .15 46 19 14 10 7.4 9.9
" Ra-226 0.3 0.3 2.5 - 0.8 T —
Ra-228 2.9 0.5 1.6 - 0.6 - -
U-total 13 25 19 -- 2.3 -
Th-228 0.6 0.5 0.5 -- 0.8 -- --
w Th-230 1.5 02 aa - :1.2 .- --
R Th-232 0.7 0.1 0.1 -- 06 - -
© Depth to water (m) 14.0 o Net 3.5 a5 42 1.9 19

determined’
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Table 3.3 (Continued)

Concentrations (pCi/1)

Depth to watéer (m)

4.4 - . 10.0

7.6

Radionuclide Well 67 Well 68 Well 72 Well 73 Well 75 Well 76 Well 80
~Gross alpha 8.4 0.9 1.4 6.5 1 3.6 0.4
Gross beta 7.1 1.9 4.6 7.7 22 6.9 3.2
Ra-226 0.7 0.3 -- -- --
Ra-228 0.3 0.9 - -- -2
U-total 7.4 3.1 16 -- 2.2
Th-228 0.9 1.7 0.6 -- 0.3
Th-230 9.9 6.7 12 -- 0.0
Th-232 0.2 0.2 0.2 -- 0.1
1.5 8.4 13.8 5.3
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Table 3.3 (Continued)

Concentrations (pCi/1)

Radionuclide Well 81 ~  Well 82 Well 83 - Well 84 ~ Well 87 Well 88 WellvéQ
Gross alpha 7.9 17 9.0 13 151 3.7
Gross beta 16 a7 18 27 7.2 18 9.1
Ra-226 0.8 0.3 3.4 1.7 -- 2.3 -
Ra-228 0.4 0.4 4.6 5.8 - 0.2 --
U-total 4.9 13 1.6 3.0 - 3.0 -
Th-228 0.9 0.4 0.2 0.6 -- 1.1 --

w Th-230 0.9 1.8 0.4 1.3 - 1.5 --

® Th-232 03 0.3 1.0 11 -- 4.0 --

Depth to water (m) 4.8 - 5.1 3.9 1.0 9.4 8.6 7.5



A

Table 3.3 (Continued)

. Concentrations (pCi/1)

Radionuclide Well 90 Well 92 Well 93 Well 94
Gross alpha 2.2 7.3 7.4 1.6
Grpss beta 6.6 , 11 22 9.9
Ra-226 .- 1.0 1.6
Ra-228 “- 0.8 1.4
U-total ' -- 17 6.0
Th-228 -- 0.5 0.8

w Th-230 -- 0.1 0.7

> Th-232 -- | 0.4 1.6
Depth to water (m) 4.1 131 4.7 2.1

3Refer to Figure 2.5 for well location.

bDash indicates analysis not performed.
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Table 3.4 Radionuclide concentrations in Latty Avenue composite samples

Concentrations (pCi/gm)

Sample - U-235 U-238 Th-232% Th-230 Th-228 Ra-226 Ra-228 Pa-231 Ac~227

Composite 1 3.6 £ 0.3** 82+ 8 23+06 8770+ 100 2.1:05 64+1 2.3+£0.6 1141 2 205 t2

Composite 2 4.4 + 0.3 62 £ 15 1.5+ 0.5 8950 +370 2.0:05 S0%1 15205 1178 Not
: ‘ ' : o Performed
Average 4.01+0.2 72 ¢ 9 1.9+ 0.4 8860 +190 2.110.3 57+1 1.9%04 1164+ 4 205 t 2

*Based on Ra-228 and assumption of secular equilibrium of thorium decay series.
**trrors are 20 based only on counting statistics.

Source: Table 2 (Cole, 1981).
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4 APPLICABILITY OF THE BRANCH TECHNICAL POSITION

The NRC has established a Branch Technical Position (BTP) which identifies

five acceptable options for disposal or onsite storage of wastes containing

Tow levels of uranium and thorium (46 FR 52061, October 23, 1981). Options 1-4 4kr
provide methods under 10 CFR 20.302, for onsite disposal of slightly contam- ’f
inated materials, e.g., soil, if the concentrations of radioactivity are small

enough and other circumstances are satisfactory. “The fifth option consists of

- onsite storage pending availability of an appropriate disposal method. Table

4.1 shows the radionuclide concentrations specified for the disposal options.

The material present in the West Lake Landfill is a form of natural uranium
with daughters, although the daughters are not now in equilibrium. As
mentioned above, the average concentration oera-226 in the West Lake Landfill
wastes -is about 90 pCi per gram, which (considered by itself) falls into
Option 4 of the BTP since Option 4 criteria are controlled by the Ra-226
content in the wastes (i.e., 200 pCi of U-238 plus U-234 per gram would be
accompanied by 100 pCi of Ra-226 per gram). However, because of the iarge
ratio of Th-230 radioactivity to that of Ra-226, the radioactive decay of the
Th=-230 will increase the concentration of its decéy product Ra-226 until :
these two radionuclides are again in equilibrium. Assuming the ratio of
activities of 100:1 used above, the Ra-226 activity will increase by a factor
of five over the next 100 years, by a factor of nine 200 years from now, and
by a factor of thirty-five 1000 years from now. All radionuclides in the
decay chain after Ra-226 (and thus the Rn-222 gas flux) will also be increased
by similar multiples. Therefore, the long-term Ra-226 concentration will
exceed the Optionf4 criteria. ‘
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Table 4.1 Summary of maximum soil concentrations permitted
under disposal options.

Source: 46 Federal Register 52061

A Dispbsal options

Kind of material R L

Natural thorium (Th-232 + Th-228) 10 50 - 500
with daughters present and in
equilibrium.” (pCi/g)

Natural uranium.(U-238 + U-234) .- 10 - 40 200
with daughters present and in
equilibrium. (pCi/g)

aBa;ed on EPA uranium mill tailings cleanup standards.

bConcentrations based on limiting individual intruder doses to

170 mrem per year.
‘chncentration based on 1imiting equivalent exposure to 0.02 WL or less.
Concentrations based on limiting individual intruder doses to 500 mrem

per year and, in cases of natural uranium, limiting exposure to Rn-222

Il " and its decay product airborne alpha emitters to 0.02 WL or less..
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5 REMEDIAL ACTION ALTERNATIVE CONSIDERATIONS ‘ f

Y

The radioactive material as {t presently exists does not pose an ilnediate j
health hazard for individuals 1iving or uork1ng in the area of the landf111.*(
However, there {s a long-term potential for the radioactive material to pose a:
health problem. Therefore, this section discusses six (A-F) possible courses i
of action, of ‘which all but A and D are considered temporary. Option A, in
which no remedial action {s proposed, is unacceptable because the

concentrations of radionuclides in the landfill will become too high; Option A

described for‘comparlson¥purpose)_gnhb Costs are based on the Dodge Guide'
to Public Works and Heavy Construction, 1984. % '

5.1 Option A: No Remedial Action

Under Option A, no remedial work would be done on the West Lake site. The land- .
£i11 and the radiocactive soil would be left in their present condition. The §
contaminated areas would be available for demolition fill emplacement and fina?
closure. It is not certain how much additional fill would be emplaced. Filling
would be followed by normal landfill closure ohghations. »

Normal closure procedures consist of applying at least 0.61 m (2 ft) of com-
pacted final cover. A 0.3-m (1 ft) layer of topsoil would be placed over the
cover and upgraded to support vegetation. Establishment of a'vegetative cover
would require seeding, liming, and fertilization. Surface seeps of leachate
would be eliminated. Maintenance of the monitoring wells would be required to
allow continued sampling by MONR, should MONR require such action. The public
would be discouraged from entering the site. After closure, a detailed descrip-
tion of the site would be filed with the County Recorder of Deeds. This de-
scription would include: a legal description of the site, types and location
of wastes present, depth of fill, and description of any environmental control-
or monitoring systems requiring future maintenance (MONR, January 1983). MDNR.
regulations also specifically prohibit excavation or disruption of the closed
Jandfi1l without written approval of MONR; no time frame is stated with this ‘
regulation (MDNR, 1975). '



There would be no further cost under this option since no remedial actions woL]d
be taken; i.e., costs are normal landfill costs.

'

5.2 Option B: Stabilization on Site With Restricted Land Use

Two areas in the landfill contain radioactive material. Therefore, the work |
required for this option is described sepérate1y.for each area. Never- |
theless, restrictions would be imposed on the use of land within each area.
This would discourage future activities on these areas which might expose
individuals to radiocactivity. No additional. landfill would be permitted to be
deposited on either area. :

Area 1

It is believed that a total of 2 to 3 m (7 to 10 ft) of soil has been added °
to most of Area 1 since the 1981 land survey’by RMC. This cover has alteredi
the radiation environment of the site. Measurements by Qak Ridge Associated :
Univefsities (ORAU) personnel in March 1984 (Berger) showed that only a very‘
small area exceeded the exposure rate of 20 pR/hr at 1 m. By extending the '

l cover 20 m (66 ft) outward in all directions from the area showing an.unaccept-

able surface exposure rate, the shallow wastes likely to give high rates of .
radon emanation will also be covered. The amount of radioactive debris in
Area 1 is relatively minor compared with that present in Area 2. Therefore, a

_s0il cover of 1.5 m (5 ft) is considered adequate to reduce surface exposure
rates and radon emanation. After the soil cover is in place, a layer of

tops0il.0.3 m (1 ft) thick would be empTéced, seeded, and mulched.

Area 2 .

Vegetation over Area 2 as well as on the slope of the berm would be cleared and
‘placed in the demolition portion of the landfill or disposed of as is convenient.
Brush should not be left in place and covered since this may reduce the integrity
of the soil cap. Grass should be mowed, and may be left in place.

The berm on the northwest portion of the landfill which contains an estimated
V . I
7,500 m3 (9,800 yd3) of contaminated soil would be excavated and redeposited in

§-2 i
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with contaminated soil.

layers in a secure portion of the landfill. The actual amount can be determinéd
by survey during implementation of the work. :

A1l equipment and materials now stored over Area 2 would be removed to other.
portions of the site or disposed of as is-convenient.to the owners. Gravel
piles found on Area 2 should be removed to other portions of the site after
having been surveyed to ensure that contaminants have not been mixed with the
gravel. However, the lower 10 to 15 cm (4 to 6 in. ) of rock should be left in
place and covered with the soil cap, since this grave] may have become mixed .

Such stabilization would place the contaminated soil well below the surface and
would prevent radioactive materials from eroding as can now occur alohg sections
of the berm. Stabilization would require emplacement of a soil cover of 48, 000 m3
(63,000 yd3) to give a final slope of 3:1 with 1.5 m (5 ft) of soil at the top'
of the berm. At least 1.5 m (5 ft) of so11 cover would be used, as this much :
soil will be required to reduce radon gas exha1at1on. The final slope of 3:1 |
on the berm would be shallow enough to prevent failure and, after the cover is:
emplaced, it should be further covered with at least 0.3 m (1 ft) of topsoil
and seeded with native grasses to prevent erosion. The slope would be directeﬁ
radially outward from the center of the cap. An interceptor ditch would be '
provided around the cap to channel runoff and prevent gullies from being cut
into the stabilized cover. The cover soil presently used in the landfilling
operations may be used to stabilize the berm. This soil is;a clay silt (loess)
excavated near the West Lake Landfill site.

The portion of Area 2 to be covered by the soil cap includes that portion of
the landfill identified in the RMC survey as having surface exposure rates
greater than 20 yR/hr at 1 m (3.3 ft) above ground level, along with those
areas in which auger holes revealed radium-bearing soil within 1 m of the sur-
face. The shallow contaminants may be sufficiently shielded to produce low
surface exposure rates; however, these shallow deposits will still produce
radon emanations greater than the desired level of 20 pCi/m?s. Therefore, the
soil cover must be extended over these areas of shallow contamination.
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The cover soil used should be capab]g of coﬁpaction to a permeability of lesﬁ
than 10-7 cm/s in order to keep radon release and sofl leaching as low as po§-
sible. This value is based on common practices used for sealing of hazardous
waste landfills. Because accurately measuring permeability of this magn1tude
is difficult, the value of 10-7 cm/s should be used only as a target cri- - ]
terion which should, if possible, be bettered. IfAlaboratory testing of thef
cover soil presently used at the West Lake Landfill indicates that this perme-
ability can be achieved, this soil would be acceptable for use as the soil cap.

Otherwise, clay soil would have to be,1mported from off the site to be used 1p
constructing the soil cap. : A :

; _ ) i
The overall estimated cost for the requ1red work under Dption B is approx1mate1y
$360,000 (Tab]e 5.1) and would requ1re about 2 months to complete. Costs of this
option may be higher if the total quantity of contaminated material to be movéd
is higher than the estimated quantity. ?

l
i

5.3 Qgtibn C: Extending the Landfill Off Site

Soilleroding‘on the northwest berm of Area 2 is carrying contamiﬁéted soil off
the landfill bropertyvonto an adjacent:cuTtiyated field. A contributing factor
to the erdsioh is the steepness of the berm. It would, therefore, be desirable
to lessen the slope's steepness by extending the berm onto the adjacent field.
This option would require the acquisition of approximately 2 ha (5 acres) of
land not owned by the landfill company.

In this option, Area 1 would be treated the same as in Option B. The contamih-
ated portion of the northwestern berm of Area 2 would not be disturbed. Instead
the exiéting berm would be extended 13 to 16 m (42 to 52 ft) onto the adjacent
field. This would require an additional solid volume of approximately 20,200 m
(26,400 yd3) to give a final slope of 3:1 with 1.5 m (5 ft) of soil on top of
the berm. As in bption B, this cover should receive an additional 0.3 m (1 ft)
of topsoil and be seeded with native grasses to prevent erosion.

This option will require the relocation of three transmission poles. All other
necessary work for Option C is as described for Option B. |

{
[
{
!
{
i
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The overall estimated cost for required work under Option C is approximately |

$470,000 (Table 5.2) and would require about 2 months to complete. The‘extenﬂ
of work required under this option is we]l'défined.

N
| gt |
5.4 Option D: Removing Radioactive Soil and Relocating It d”( 'K

This option would involve excavating and removing all contaminated soil and

debris from the West Lake Landfill and relocating it to an authorized disposaﬂ
facility. , ‘ - E

)

Vegetationvover Areas 1 and 2 would be cleared and placed in the demolition !
portion of the West Lake Landfill.

| . .s
A1l equipment stored on the two contaminated areas would be removed to another
portion of the site. Gravel piles in Area 2 should be removed. The lower 10 to
15 cm (4 to 6 in.) of rock should be left in place to be disposed of with other

contaminated materials, since this gravel may have become mixed with contaminated
s0i1 at the surface.

The areas known to contain radioactive contamination at levels above the actioh
criteria (20 wR/hr at 1 m) would be excavated initia]ly; Next, the excavated
area would be surveyéd to determine the extent of contamination remaining. Ex-
cavation would continue until unacceptable levels of contamination have been
removed. Immediately after excavation, the soil would be placed in 208-1iter
(55 gal) approved drums (or other approved containers) for transport. Contain-

ment in the drums will prevent the spread of dust and loose soil during
transport.

Some of the nonradiological hazardous material known to be present in the
landfill could present a serious danger to workers should they excavate into
this material. Proper precautions shoqu, therefore. be taken as the work is
being performed.

Estimated costs under Option D would be $2,500,000 (Table 5.3). ‘Transporting

the contaminated soil to another site and emplacing the material there would !
significantly add to the cost. This optibn‘cou]d be completed in about ‘
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3 months, providing that a suitable disposal. facility were available to receive
the contaminated waste. -

5.5 Option E: Excavation and Temporary Onsite Storage in a Trench

|
[
!
i
i
«
1
|

Under this option, as much rad1oact1ve so11 would be excavated as in Option. D
and would be placed in a specially prepared trench on the West Lake site but
would not be placed in drums. This trench would become a temporary repositdry
for the radioactive soil. The trench would be surrounded by an impervious clay
liner to‘minimize_leachate productioneand transport into the groundwater system.
The cap shou]d.give acceptable rates of surface exposure and acceptable rates
of radon gas release. L :

3

As under Option D, surface vegetation, machinery, and piles of crushed rock
would be removed from the surface of areas to be excavated. Design of the %
trench is based upon the "secure landfill concept" (Shuster and Wagner, 198d)
with three primary functions: eliminate direct gamma-ray exposure at the ground
surface reduce radon emanation, and prevent leaching of radionuclides to the

groundwater system.

The excavated area would be cut to a maximum elevation of 140 m (460 ft) ms]
over the area to be covered by the trench. -The base of the trench would cover
an area 120 x 120 m (394 x 394 ft) and would have a negligible slope. Low spots
would be filled with borrow soil* compacted to at least 90% of its standard
Proctor density (SPD). Once the base for the trench has been leveled to a
final elevation of about 140 m (460 ft) msl, a blanket of borrow soil at least
1.5 m (5 ft) thick compacted to at least 90% SPD would be emplaced. Specifica-
tion of compaction of this underlayer is based on the requirement of avoiding
subsidence which could cause the clay liner to crack and fail. A clay liner
would be placed above the underlayer. The liner would be 0.5 m (1.6 ft) thick
and would have a permeability less than 10-8 cm/s (4 x 10-® in./s). An
impermeable plastic liner could also be used.

*Borrow soil refers to a clayey-silt loess (Soil Conservation Service type CL)

excavated southeast of the site for use as daily cover in the 1andf1111ng
operation.
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Sides of the trench would be built at a 3:1 slope_up to the level of the surround-
ing undisturbéd landfill surface, about 143 m (470 ft) msl. The walls would
consist of an underlayer and liner as described for the base. A layer of |
crusher-run limestone 0.5 m (1.6 ft) thick would be placed on top of the liner

to allow leachate buildup in the trench to be monitored and to facilitate pump-
ing should leachate buildup become a problem. '

After the base and walls of the trench have been built, the previously -exca-
vated debris would be placed in the trench. Then the remaining radioactive
debris would be excavated and placed in the trench. As excavation proceeds, it
will become apparent how much volume thé trench must have to contain all the
contaminated soil. At this point, the walls of the trench would be raised to
an appropriate level. Excavation and filling can then proceed until the work

is complete. The final thickness of debris is expected to be from 4 to 6 m
(13 to 20 ft).

A cover, as described below, would be placed over the debris. A 1l m (3 ft)

layer of borrow soil compacted to 90% SPD will be placed over the debris. A

clay liner 0.5 m (1.6 ft) thick of permeability less than 10-8 cm/s (4 x

10-° 'in./s) would be placed over the borrow soil blanket. A 0.5-m (1.6-ft) layer
of crusher-run limestone would be placed over the clay layer to prevent
infiltration water from building up over the liner. A cover soil layer of
average thickness about 2 m (7 ft) would be placed over the rock layer.

The cover soil would be compacted and built with a surface slope of from 2¥ to
4% to minimize erosion. Three-tenths of a meter (1 ft) of top soil would be

placed over the cover layer and would be seeded and mulched to establish a vege-
tative cover. '

Once the trench has been prepared to accept the soil, workers may begin to
excavate contaminated soil. As under Option C, an initial excavation would
remove the area of known contamination, and a cleanup phase would remove al}
soil containing radionuclide concentrations above an action level of 15 pCi/g
Ra-226. As soon as the soil has been excavated, it would be hauled to the
trench and emplaced. The contaminated soil should be sufficiently compacted to
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prevent settling, to maintain the integrity of the soil cap. As fill is being
emplaced, the pipe for a monitoring well would be extended upward from the base
of the gravel underdrain. This well should be designed in a manner that would
allow future installation of a pump for drawing off leachate should this become
necessary. ' ‘

Costs for Option E would be approximately $2,150,000 (Table 5.4). The estimated
costs vary somewhat, since the exact limits of excavation cannot be defined until
work begins. This work would require approximately # months to complete.

5.6 Option F: >Construction of a STurry Wall to Prevent Offsite Leachate
Migration '

Under Option F, radioactive soil would be left in place at the West Lake site.
The wastes would be stabilized by means of a soil cover (as under Optfoh B) and
a downgradient slurry wall would be built around the contaminated soil. The
slurry wall would be intended to keep leachate from migrating off site. This
remedial action would be somewhat more effective than Option B in reducing the
potential for groundwater contamination. However, costs incurred would be
substantially higher than those for Option B or C. Benefits would be-nearly
jdentical to those derived by the soil_cover and berm stabilization a]one;'the
sole advantage of Option F over Option B or C would be greater protection to
groundwater in the Missouri River alluvium. 7 AE

Vegetation, machinery, and piles of crushed rock would have to be removed as

" described for Option B. A slurry wall would be constructed by excavating a

trench [approximately 1 m (3.3 ft) wide] to the depth of bedrock. This trench
would be bored out in the presence of a mud weighted with bentonite (clay) to
keep the walls from collapsing and to keep groundwater from intruding into the
trench. The trench would be excavated in sections 6 to 8 m (20 to 26 ft) long.
Once a section of trench has been excavated, concrete would be poured by tremie
into the trench to displace the slurry. The final slurry walls would each
consist of a concrete slab about 1 m (3.3 ft) thick extending to bedrock and
partially.encircling the bodies of radiocactive soil in both Areas 1 and 2. A
total of approximately 1300 linear meters (4,300 ft) of wall would be con-
structed to depths varying from 5 to 15 m (16 to 50 ft).

5-8



After each of the slurry walls had been emplaced, fill would be added along the
face of the berm to stabilize the slopé. Finally, a soil cover would be pléced
over the contaminated areas. The berm would be stabilized and the soil cover
would be placed as outlined for Option,B;

Costs of work required for Option F would be approximately '$5,600,000 x*
(Table 5.5). The exact amount of slurry wall cannot be determined until work

is begun; therefore, this cost will be highly variable. Since the walls should
extend to bedrock, the depth of soil and landfill debris will govern the depth

of the required wall. Slight errors in estimating the depth of alluvium could
result in large errors in the cost éstimate. ‘It is estimated that 1t would

take 6 to 8 months to complete this option.

5-9



N EE WE By BN N En TR IR S - -E My Wws R BB A B =N
- .

Table 5.1 Itemized'cost,of_remediAI action, Option B

Item o Quantity vUnit price Cost Reference

Cleariﬁg and grubbing 2.9 ha $1850/ha $ 5,365 *
Remove Shuman Building -- -- $ 6,200 ale

Excavate contaminated 7500 m®  $10/m3 $ 75,000 t
soil and redeposit v
it at a secure site

Emplace soil cover 48,000 'm®* $4.64/m3 $222,720 1
Bury clean rubbie 225 m® | $12.50/m3 $ 2,812 t
Seed and mulch cover 3.3 ha $2165/ha $ 7,145 x
.Subtotal ' ' $319,242
Contingency @ 10% - ‘ 31,924
Engineering and legal . 15,962
fees @ 5%
Estimated total cost _ S $360,000TT

 *Dodge Guide to Public Works and Heavy Construction, 1984.

**Ford, Bacon and Davis Utah, Inc., "Engineering Evaluation of the Latty
Avenue Site, Hazelwood, Missouri,” NRC Contract No. NRC-02-77-197, 1978.
(This But]er-type building has. already been removed.)

tBased on best estimated cost.
ttAdjusted for deletion of building removal.
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Table 5.2 Itemized cost of remedia] action, Option C

Item | Quantity

Unit price Cost

Reference

Clearing and grubbing 2.9 ha
Remove Shuman Building -~

Relocate power 3
transmission poles

Stablize berm (fill) 20,200 m?

Emplace soil cover 48,000 m3

Bury clean rubble 225 m®

Seed and mulch cover 3.3 ha
Subtotal

Contingency @ 10%

Engineering and legal
fees @ 5%

Land acquisition 2 ha
Estimated total cost

. $1850/ha  $ 5,365

g $ 6,200

52060 § 6,180

$6.70/m? $135,340
$4.64/m? $222,720
$12.50/m3 $ 2,812

$2165/ha $ 7,145
$385,762

38,576
19,290

$15,500/ha

31,000

$470,000

*x

X

» —+ -+ -

" *Dodge Guide to Public Works and Heavy Conétruction, 1984.

**Ford, Bacon and Davis Utah, Inc., "“Engineering Evaluation of the Latty
Avenue Site, Hazelwood, Missouri,” NRC Contract No. NRC-02-77-197, 1978.

(This Butler-type building has alr
tBased on best estimated cost.
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Table 5.3 Itemized cost of remedial action, Option D

Item o Quantity = Unit price Cost Reference
Clearing and grubbing 2.9 ha $1850/ha $ 5,365 *
‘Remove Shuman Buiiding -- - $ 6,260 xR
Bury clean rubble 4 230 m® . $12.5/md $ 2,875 ¢
Excavate contaminéted_soil 70,000 m3 '35;25/m3 $ 367,500 t,tt
Site decontamination 27,600 m3  $1.4/m2 $ 38,640 *xxx
Packing waste for fransportation_ 70,000 m3 $25/m3 $1,750,000 %

Subtotal ' $2,170,580

Contingency @ 10% ’ ' 217,058

Ezgihgeg;ng and legal | 108,529
Estimated total cost ' $2,500,000%**

**Ford, Bacon and Davis Utah, Inc., "Eng1neer1ng Evaluation of the Latty
Avenue Site, Hazelwood, M1ssour1," NRC Contract No. NRC-02-77-197, 1978.
(This Butler-type bui1ding has already been removed.)

*%XNo costs have been included here for moving the waste, for emplacing it and
for disposal facility users fees.

tBased upon best estimate.
ttEstimated quantity of soil having Ra-226 concentrations of 15 pCi/g or more.
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Table 5.4 Itemized cost of remedial action, Option E

Item Quantity Uhitiprice Cost Reference
Prepare secure trench 80,000 m? $9/m3 A $ 720,000 *
Clearing and grubbing 2.9 ha $1,850/ha $ 5,365 x
Remove Shuman building $ 6,200 xx
Bury clean rubble 230 md $12.5/m3 $ 2,875 *
Excavate contaminated 70,000 m®  $5.25/m® $ 367,500 *
soil " :
Site decontamination 27,600 m3  $1.40/m? $ 38,640 t
Emplace contaminated 70,000 m®  $10.3/m3 $ 722,200 @ *
soil -
Monitoring well -—- -—- $ 6,000 *
Seed and mulch cover 0.08 ha $2,165/ha $ 200 t
Subtotal $1,868,980
Contingency @ 10% 186,900

Engineering and legal
fees @ 5% :

93,450

.Estimated total cost $2,150,000

* Dodge Guide to Public Works and Heavy Construction, 1984.

**Ford, Bacon and Davis Utah, Inc., "Engineering Evaluation of the Latty
Avenue Site, Hazelwood, Missouri," NRC Contract No. NRC-02-77-197, 1978.
(This Butler-type building has already been removed.)

t Based on best estimate.
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Table 5.5 Itemized cost of remedial action, Option F

Item Quantity i Unit'pr%ce Cost Reference
Clearing and grubbing 2.9 ha $1,850/ha $ 5,365 x
Remove Shuﬁan building | $ 6,200 fale
Relocate power 7 poles >$2,060/@ $ 14,420 T
transmission poles
Construct slurry wall 11,000 m2  $402/m2 $4,422,000 *
Stabilize berm 20,200 W3 $6.70/m? $ 135,380 t
Emplace sofl cap 48,000 m®  $4.64/m3 $ 222,720 | t
Bury clean rubble 225 m3 - $12.5/md $ 2,812 -t
Seed and mulch cover 3.3 ha $2,165/ha $ 7,145 *
Subtotal $4,816,002
Contingency.@ 10% 481,600
Engineering and legal 240,800
fees @ 5% _
Land acquisition. 2 ha $15,500/ha 31,000

Estimated total cost

$5,600,000

*Dodge Guide to Public Works and Heavy Constﬁuction, 1984.

**Ford, Bacon and Davis Utah, Inc., "Engineering Evaluation of the Latty
Avenue Site, Hazelwood, Missouri," NRC Contract No. NRC-02-77-197, 1978.
(This Butler-type building has already been removed.)

{Based on best estimate.
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ABSTRACT

An aena! radaologncal survey to measure terrestrial gamma radlatuon was carried out over the Mallinckrodt
Nuclear Maryland Heights Facility during October 1977.

At the same time the following properties were also surveyed: a parce! near 9200 West Latty Avenue, which
included a portion of St. Louis International Airport; and land used by West Lake Landfill, Inc., whnch is8km
northwest of the anrport

Gamma ray data were. collected by flying parailel lines 60 m apart. The total area surveyed over the three
sites was 7.4 km2.

Processed data indicated that detected radioisotopes and th§ir associated gammaray exposure rates were
consistent with those expected from normal background emitters, except at certain locations described in
this report. .

Average exposure rates 1 m above the ground, as calculated from aerial data, are presented in the form of
an nsopleth map. No ground sample data were taken at the time of the aerial survey.
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1.0 INTRODUCTION

The United States Department of Enerqy (DOE)
maintains an aerial surveillance operation called
the Aerial Measuring System (AMS).” AMS is
operated for DOE by EG&G. This continuing
nationwide program, started in 1958, involves
surveys to monitor radiation levels in and around
facilities producing, utilizing, or storing
radioactive materials. The purpose of the survey

- is to document, at a given point in time, the

location of all areas containing gamma emitting
radioactivity (visible at the surface), and to aid
focal personnel in evaluating the magnitude and
spatial extent of any radioactive contaminants
released into the environment. At the request of
DOE, orother federal and/or state agencies (such
as the United States Nuclear Regulatory
Commission), AMS is deployed for various aerial
survey operations.

AMS was utilized during the period 22-28
October 1977 to radiometrically survey an area

* 1.6 km? centered on the Mallinckrodt Nuclear

Maryland Heights Facility. Also surveyed was an
area 3.2 km? surrounding 9200 West Latty
Avenue, which included a portion of the St. Louis
International Airport A third site surveyed was a
2.6 km? area centered on property operated by
West Lake Landfill, Inc., 8 km northwest of the
airport.

The St. Louis International Airport was the survey
base of operation.

2.0 SURVEY AREA HISTORY
AND LOCATION

The Maliinckrodt Nuclear Maryland Heights
Facility is located at 2703 Wagoner Place, St.
Louis, Missquri. This plant receives
radioisotopes from various vendors and converts
them to radio pharmaceutical materials. Radio-
isotopes which they handie include 131|, 99" T¢,
Mo, 75Se, and 5%Fe. Mallinckrodt Nuclear is a
Division of Mallinckrodt, Inc. (formerly,
Mallinckrodt Chemical Works). Mallinckrodt, Inc.
acquired the Maryland Heights facility from

‘Nuctear Consultants, Inc. in 1965.

It is reported in an ORNL report?2 and a NRC
report3 that during the period 1942 through the
late 1950's Mallinckrodt Chemical Works of St.
Louis processed uranium ore. Some of the ore

‘Formerly Aerial Measuring System (ARMS).

In January,

7

residues and processed wastes were stored on
the airport property.

In early 1966 these ore residues and uranium-
bearing processed wastes were moved from the
airport property by the Continental Mining and
Milling Company of Chicago, lilinois to the Latty
Avenue site.

1967 the Commercial Discount
Corporation of Chicago, Illinois purchased the
residues, much of the material was then dried and
shipped to the Cotter Corporation facilities in
Canon City, Colorado. The source material
remaining at the Latty Avenue site was sold to the

- Cotter Corporation in December, 1969. Records
~ indicate that residues remaining on the site at that

time included 74,000 tons of Beigian Congo
pitchblende ratfinate containing about 113 tons
of ‘uranium; 32,500 tons of Colorado raffinate
containing about 48 tons of uranium; and 8,700
tons of leached barium sulfate containing about 7
tons of uranium. During the period August
through November, 1970 Cotter Corporation
dried some of the remaining residues and
shipped them to their mill in Canon City,
Colorado. By December, 1970 an estimated -
10,000 tons ot Colorado raffinate and 8,700 tons
of leached barium suifate remained at the Latty
Avenue site. ‘

In April, 1974 a NRC inspector was informed that
the remaining Colorado ratfinate had been

shipped in mid-1973 to Canon City without
arying ano thatl the leached barium sulfate had

" been transported to a landtill area in St. Louis

County. Areported 12to 18inches of topsoiji had

been strinped from the Latty Avenue site: this
supposedly had been removed with the leached

Charles: Rock Road near

barium sulfate.. However, analyses of soil
samples taken during a NRC investigation of the
Lalty Avenue site in 1976 indicated the presence
of uranium- and thorium-bearing residues.

The West Lake Landfill property is located off St.
Taussig Road,
approximately 8 km northwest of the airport.

3.0 SURVEY METHOD AND
AIRBORNE EQUIPMENT

An enlarged aerial photo of each site was used to
lay out the survey flight lines (Figures 1, 2, and
3). The navigator visually directed the aircraft

<3
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Figure 2. FLIGHT LINES.: LATTY AVENUE
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along the ‘programmed tlight lines on the
photograph. The survey pattern consisted of
parallel lines at 60 mintervals. Flight altitude was
60 m. ' :

A Hughes H-500 helicopter was utilized for the
survey (Figure 4). The H-500 carried a crew of
two: pilot and navigator. The helicopter

employed a lightweight version of the Radiation’

and Environmental Data Acquisition and
Recorder system (REDAR). Two pods were
mounted on the sides of the helicopter: each pod
contained ten 12.7 cm diameter by 5.1 ¢cm height
Nal(Tl) detectors. Gamma ray signals from the
20 detectors were summed and routcd through
an analog-to-digital converter and a puisa-height

analyzer. Gamma spectra were accumulated in
3-second intervals and recorded on 1/2 inch
magnetic tape. :

The helicopter position was established with two
systems: a Trisponder/202A Microwave langing
System (MRS), and an AL-101 radio
gitimeter. The trisponder master station

r-

- L e v e

' ’ ST <%
Figure 4. HUGHES H-500 HELICOPTER CONTAINING THE REDAR SYSTEM

mounted in the helicopter interrb‘gatéd two
remote transceivers mounted on towers outsid:
the survey arca. By measuring the round trip

~ propagation time between the master and remote
" stations, the master computed the distance to

each. These distances were recorded on
magnetic tape each second; in subsequent
computer processing these were converted to
position coordinates. '

The radio altimeter similarly measured the time
lag for the return of a pulsed signal and converted
this to aircraft altitude. For altitudes up to 150 m,
the accuracy was * 0.6 m or * 2%, whichever is

‘greater. These data were also recorded on

magnetic tape so that any variations in gamma

-signal strength caused by altitude fluctuation

could be accurately compensated.

The detectors and electronic systems which
accumulate and record the data are described
only briefly here. They are described in
considerable detail in a previous report.!

g 1%

- Canae e N [}
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‘4.0 DATA PROCESSING

Data processing was done with the Radiation and

Environmental Data Analyzer and Computer

system (REDAC). This is a computer analysis
laboratory mounted in a mobile van (Figure 5).

REDAC consists primarily of two Cipher Data
tape drives, a Data General NOVA 840 computer,
two Calcomp plotters, and a Tektronics CRT
display screen. The computer has a 32 k-word
core memory and an additional 1.2 x 10¢-word
disc memory. An extensive collection of
software routines is available for data processing.

The gross count data were corrected for system
dead time and aititude deviation. Corrections to
the gross count rates were also made for
contributions from radon, aircraft background,

11

and cosmic rays. Flights over the Missouri River
were used for this purpose.

The corrected gross count rates were converted

. to exposure rates at 1 m aititude, with the tactor

- ™024 counts per second (cps) per uR/h obtained

from calibration data over a Nevada test range.
5.0 DISCUSSION AND RESULTS

Analysis of the radiological data taken over the
area surrounding each of the sites discussed in
this report indicates that the terrestrial
radioisotopes and associated gamma ray
exposure rates were consistent with the natural

background normaily found within areas having a

similar geological basis. These background
exposure rates were in the 8-11 uyR/h range,
including 3.7 uR/h due to cosmic rays.

N,

—\ ‘ -, ‘i"

o A.._./ : _._._.l.__..-.../"'J . S N

Figure 5. MOBILE COMPUTER PROCESSING LABORATORY
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5.1 Mallinckrodt Nuclear.

Figure 6 presents gross count rate isopleths
superimposed on an aerial photograph of the
Mallinckrodt Nuclear Maryland Heights
Facility. The isopleths shown in this figure are
consistent with the existence of point sourcesin a
storage room which has heavily shieided walls at
the ground level but a lightly shielded roof. Due
to this difference in shielding the aerially

- determined isopleths .are not representative of

what would be measured on the ground. For this

13

reason, and because conversion factors apply
only to .uniform horizontal distributions at the
ground level, the letter labels in Figure € have not
been converted to exposure rates at the 1 m level.

Figure 7 is .a background-subtracted energy

‘spectrum of the radiation from the area of -

increased activity. Photopeaks observed are 364
keV and 637 keV from 13Y{, 740 keV and 780 keV
from 99Mo, and 1.095 MeV and 1.292 MeV from
59Fe. All three of these isotopes are received by
the Facility for processing.

P—
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Figure 7. BACKGROUND-SUBTRACTED ENERGY SPECTRUM: MALLINCKRODT NUCLEAR SITE
This spoctrum characterizes the enhanced aclivity observed in Figuro 6.
b vy
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5.2 Latty Avenue and Airport

twure 8 presents the exposure rate isopleths
supenmposed on an aernal photograph of the
site. Figure 9is abackground-subtracted energy
spectrum of the radiation characteristics of both
areas of increased activity. Radiation from 2'4Bi
accounts for all the major photopeaks observed.

This isopleth map (Figure 8) is based on gross
counts (integral counts in the energy region

between .05 MeV and 3 MeV). The factor used to
convert these counts to the exposure rate atthe 1
m level was determined from measurements at a
calibration site containing a typical mix of
naturally occurring radionuclides. Since the
spectrum shown in Figure 9 is different from a
typical natural spectrum, the ccnversion factor
may be in error. The isopleths, which represent
ground level exposure rates for distributed
sources, are consistent with sources whose
lateral dimensions are a few hundred feet..
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Figure 9. BACKGROUND-SUBTRACTED ENERGY SPECTRUM: LATTY AVENUE
This spectrum of gamma radiation was characteristic of the areas of increased activity at Latly Avenue and the arrportas

shown in Figure 8.
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5.3 West Lake Landfill

Figure 10 presents the exposure rate isopleths
superimposed on an aerial photograph of the
site. Figure 11 is a background-subtracted

energy spectrum of the radiation characteristic ¢
both areas of increased activity. Radiation fros
2148{ accounts for all the major photopeak

obsarved.

ENERGY (MEVD

Figure 11. BACKGROUND-SUBTRACTED ENERGY SPECTRUM: WEST LAKE LANDFILL

Photopeaks shown here charactorize both areas of enhanced activity in Figure 10. )
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a EPA ° POTENTIAL HAZARDOUS WASTE SITE RECION |SITE MUMBER
LY-4 ___TENTATIVE DISPOSITION 111 MODN79900932

File this form in the regional Hazardous Waste Log File and submit a copy to: U.S. Environmental Protection Ageucy, Site Tracking
System! Hazardous Waste Enforcement Tesk Force (EN-335), 401 M St., S¥; Washington, DC 20460.

I. S!TE IDEHTIFICATION

A. SITE NAME B 8. STREET . .
Westlake Landfill ) 13570 St. Charles Rock Rd.

c.cITY _ T D. STATE . €. ZIP COOE
Bridgeton ) ‘ . ) . 63044

I, TENTATIVE DISPOSITION

Indicate the recommended action(s) and agency(ies) that should be involved by markiag ‘X’ in the approoriate boxes.

"ACTION AGENCY
© RECOMMZENDATION

MARK®X® epa STATE LocatL ‘{emivate

A. NO ACTION NEEQED - NO HAZARD

8. INVESTICATIVE ACTIONIS) NEEDED (Il yes, complete Section lll.} . ' X

C. REMEDIAL ACTION NEECED (/f yes, complere Soctian [V.)

ENFORCEMENT ACTION NSEDED (If yes, specily in Pert E whother the case will
O. de primarily monaged Dy the EPA or the State and what type of enforcement action
{8 anticipeted.) ..

E: RATIONALE FOR DISPOSITION ’
Dioxin has not been discovered at this site in any of the sampling efforts, nor. does there

appear to be a problem with any of the ’standard' hazardous wastes. There is strong

evidence of radioactive components above acceptable limits in the landfill. No off-site

i

~

migration of these components is apparent. Strategy for this site is uncertain.

3

+INOICATE THE ESTIMATED DATE OF FINAL DISPOSITION | G.|F ACASE DEVELOPMENT PLAN IS NECESSARY, INDICATE THE
(mmo., dey, & yr.) . ESTIMATED DATE ON WHICH THE PLAN WILL BE DEVELOPED
(croe, day, & yr.)

H., PREPARER INFORMATION

1, NAME

2. TELEPHONE NUMBER 3. DATE (mo., day, & yr.) |

Steven Kinser 913-236-2856 11-06-85
III. INVESTIGATIVE ACTIVITY NEEDED
A, IDENTIFY ADDITIONAL INFORMATION NEEDED TO ACHIEVE A FINAL DISPOSITION,
See Above.
8. PROPOSED INVESTIGATIVE ACTIVITY (Detalted Inlormation)
2. SCHEDULED 3. 70 BE
OATE OF |PERFORMED BY | - 4.
1. METHOD FOR OQOTAINING . ACTION (EPA, Con ESTIMATED S. REMARKS
NEEDED ADDITIONAL INFQ, . {(mo.dev,& yr) |tractor, Stece, etc.) | MANHOURS

8. TYPE OF JITE INSPECTION
{9

e — — — ——  — — —

21
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s
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b. TYPE OF MONITORING

p—— — — — — — — e — — — —

- | TSITE LOG

€. TYPE OF SAMPLING

o /

.

ter

o~ — —ASNOVReR A — - 4 - - — - —— — — -

CPA Farm 120704 (1e.7 N

EXh In bl.+ )q_ecanunu. On Reverae



I . ) . Page j0f 2
T MISSOURI DEPARTMENT OF NATURAL RESOukCE
° —  DIVISION OF ENVIRONMENTAL QUALITY
l LABORATORY SERVICES PROGRAM
I REPORT OF SAMPLE ANALYSIS
LANDFILL MOWNITORING PROJECT
l NAME OF FACILITY West Lake Landfill
SAMPLES COLLECTED BY _ Mike ILineoln _ DATE(S) __10-1-80
' *  NOTE: -
SAMPLE DESCRIPTION Well #41 Nell '.M.a _ Hahn Farmhouse Well
' DATE COLLECTED - 10-1-80" 10-1~80 10-1-80 .
SAMPLE NUMBER : 80-7418 80-7419 80-7420
pH Units 6.3 6.7 6.7
"Specific Cond. (umhos/cm 4000 1450 1000
@ 259 C) -
lllligrams per liter A
BOD 212 < 12 e s e e _54:.
CaD 19.6 a5.8 ot -90.9
HH, as N 0.31 0.09 0.15
_ NO3#N0, as N 3.00 <. 0.05- 0.47
Total Sulfide 2 0.1 = 0.1 - 0.1
.T0C 63.1 37.6 67.3
Total Cyanide < 0,01 < 0,01 < 0.01
Non-Filterable Residue (SS) - 126 162 300
"Filterable Residue (TDS) 2744 839 496
Alkalinity as CaCOj 690 500 : 360
Fluoride 0.17 —lY e 0_.61
Chloride 22D % -~ 250#" ~ 7.07 1.0
ulface 1100 177 T T ~4¢ -
dness as CaCO3 (Ca, Mg, Fe, 1450 591 399
Zn, Mn) ‘
Potassium, Dissolved 12.3 N 6.9
odium, Dissolved 268 33.8 6.1
calcium, Dissolved 429 166 122
Magnesium, Dissolved 93 43 23
icrograms per liter :
"admium, Dissolved 1O 7.2 0.6 0.2
‘hromium, Dissolved ‘5 <5 - 5
Copper, Dissolved s 5 -]
ron, Dissolved , mg/1 | * 2.08 . d.82 313
ead, Dissolved = O ‘ 4 3 _ 2
Manganese, Dissolved SO X 670 1310 770
ercury, Dissolved ONS?* e .
ONS ONS
ickel, Dissolved 110 £ 20 < 20 -
1&1:., DiSSOIVed ’ m/l 9.72 3 50 a os
rsenic, Dissolved —_ - L5 25
{lver, Dissolved 0.4 '

'Quantitg not suff.ic:.ent Tt

- e e S = o Vo YAAN

2 Evhipt }"L*#o

,4
U S



NAME OF FACILITY

'REPORT OF SAMPLE ANALYSIS
. LANDFILL MONITORING PROJEZCT

West Lake Landfill

Page 2o0f 2

MISSOURI DEPARTMENT OF NATURAL RESOURCES
- DIVISION OF ENVIRONMENTAL QUALITY
LABORATORY SERVICES PROGRAM

NOTE:

' l SAMPLE DESCRIPTION

SAMPLES COLLECTED BY _ mixe Lincoln : DATE(S) __10-1-80

Fox Fish Harkef Well _.

" - Shallow Well @ Bob's Auto Parts

~ -

DATE COLLECTED . 10-1-80 10-1-80 .
SAMPLE NUMBER 80-7421 80-~7422
EH Units , 6.6 6.6
pecific Cond. (umhos/cm 950 1900
. @ 250 C) e
!.ligrams per liter e - ———,
oD L 12 -~ 12
iﬁn 4.3 12.1
3 as N 0.37 0.23
N°3+N02 as.N <. 0.05 < 0.05
total’ P 0.21 6.43
otal Sulfide < 0.1 0.1
0C _ 18.0 35.7
iotal Cyanide < 0.01 & 0.01
on-Filterable Residue (SS) . 11 38
Filterable Residue (IDS) 492 - .918
l.lkalinity as CaCO4 396 580
luoride : 0.42 0.22
Chloride 7.0 T 112
ulfate ‘ 63 84
Mardness as CaC0; (Ca, Mg, Fe, 394 623
Zn, Mn) .
tassium , Dissolved 3.8 10.3
;dium, Dissolved 18.4 54.5
Calcium, Dissolved . 110 187
'iagnesipxn, Dissolved ' 29 .38
lerograms per liter )
dmium, Dissolved 0.2 0.7 )
romium,” Dissolved -5 <5 .
pper , Dissolved 4 . 3 c
Eon, Dissolved, mg/1 4.18 L 18.6 ,
ad , Dissolved 2 - 7 . ’
é ]
ganese , Dissolved 290 7590 !
Fc‘“’y » Dissolved ONS* oNs* . i
ckel , Dissolved -« 20 < 20 . :
2inc, Dissolved, mg/1 0.02 1.39
senic , Dissolved < 5 -5
lver , pissolved 0.2 0.3

®Quantity not sufficient







,;)3' Report of Radionuclide Apalysis of
ﬂ Water Sample
Goc Public Water Supply ,
U.S, Environmental Protection Agency

< ¢ ?
(To be filled out by public water wwpply) Date ecewes - 1]/

”"“‘m_éﬁf‘“’zg 2/27 , Date S0 (39 (£ - fiwrs
PWS Name sopcC. - SAMres (Mo.) (Day)  (Year)
Address Ro Box [3cF
Cicy Z'ﬁﬂo& gew  CLZ o Stato____ 74 Zip @deﬁ{f_—_@

(To be filled out by laborastory)
Dept. of Community Health & )igdical Care

Lab Running Sample Environ, Health Laboratories

Address and City S d Blyd,, Clayton, Mo. 63105

Lab ID No, 00260 , e Analyst __ Staff

Contaminant Analysis  Apalyeis _ Analyeis
Name Result : Date Method

Gross Alpha Particle
Activicy (Spc./l

Gross Beta Particle

Activity (50pc./1 A A

Tricium ) Vi /

Scrontium « 90 VA

Iodine - 131 l /]
/

Cesium « 134 ‘ ]

This form must accompany the vadionuclide cubitainer to the laboratory. The public
water supply will be notified by the Water Supply Field Office, U.5, EPA of the
gesults of the :adionucude examinations,



" Report of Radionuclide Analysis of

l 0‘} Water Sample
@ ‘ Public Water Supply

V.S, Environmental Protection Agency

Dute Gwrele yy faofp

(To be filled out by public water supply)

ke Lo - 7/38 " Date M0y 304 80 Seora
PWS Name XOF LA70fal HCQIRCES  Shruples (M.) (Day)  (¥eer)
Address LPL-BoX L3468 o '

City Jeffersegn CilY ‘ §tate____ 77 2ip Code_£ 2772

II (To be £illed out by 1‘5%5??°§¥)Commun1:y Health & Medical Care
Environ. Health Laboratories

Lab Running Sample

Address and City 801 S. Brentwood Blvd, ]
. Lab ID No, Claycon, Mo. 63105 Analyet_
' Contaminant Analysis ' Anéiyaio ' . 4Analystls
Name , Result Date ¥ethod

I Gross Alpha Particle . : .
\Activity (Spe./l Ll e i Atz
- . Day ¥r - _
( Radium - 226 D &,g'g gl— &[ o $‘e 2= DA - 73" 2

Radium - 228

Gross Beta Particle
Activity (50pc./1

Tritium
Strontium - 90
lodine ~ 131
Cesium » 134

SN

‘-L\\'\ ~ e

This form must accompany the radfonuclide cubitainer to the 1nbor¢:ory. The public
water supply will be notified by the Watev §upply uold Office, U.S5, EPA of the
results of the vadionuclide examinationd, :



/5-’.;:- (> @a Page 1 of 3
i M%I DEPARTMENT OF NATURAL RESOURC. .

SION OF ENVIRONMENTAL QUALITY
LABORATO Y N
AN23 19 RATORY SERVICES PROGRAJ

SENEYD ? REPORT OF SAMPLE ANALYSIS
ROGRgyy  LANDFILL MONITORING PROJECT

NAME OF FACILITY West Lakes Landfill .
SAMPLES COLLECTED BY Randy Crawford - DATE(S) J10-29-80

' NOTE:

SAMPLE DESCRIPTION Boring #1 Slough on N.W. edge (grab)
DATE COLLECTED - 10-29-80 ) 10-29-80

l SAMPLE NUMBER 80-7125 80-7126
pH Units ' 6.6 ' ' 7.5

I Specific Cond. (umhos/cm 500 745

@ 250 ¢C)

l Milligrams per liter
BOD ; 16 4
cop _ 64.4 13.8

l NH, as N | 0.84 0.04
NO3+NOy as N 0.54 _ 0.08

_ -Total P _ 0.21 0.07

l A1 sulfide 0.34 A £0.04
TOC 25.8 L1
Total Cyanide . '

l Non-Filterable Residue (S8) No Result* : 9
I-‘J.lterable Residue (TDS) No Result* 366
Alkalinity as CaC03 <2 : <25

I Fluoride 0.42 0.36
Chloride - 6.5 . 57.8
Sulfate 79 56

I Hardness as CaCO3 (Ca, Mg, Fe, 370 ' 244

- Zn, Mn)

Potassiunm ‘
Sodium

. Calciun
Magnesium : , ‘ ’
fTemperature . 9°¢c

l Micrograms per liter 00 Total
B33ayns, Phaselye 8% 899 Totai

I Chromium, Dissolved 2 21 Total
Copper, Dissolved 3 £ 1 Total
Iron, Dissolved 150 240 Total

l Lead, Dissolved 2 2 Total
Seleniur, Dissolved - 2 A5 Total
Manganese, Dissolved 1000 70 Total
Mercury, Dissolved £0.2 £ 0.1 Total

l Nickel : : '
Zinc, Dissolved 700 14 Total

-Arsenic, Dissolved 1 - £ 5 Total
Silver, pissolved Z0.2 S £ 0.1 Total
#*No unfiltered sample

P-69/5-5-20



Page 2 of 3

MISSOURI DEPARTMENT OF NATURAL RESOURC..
DIVISION OF ENVIRONMENTAL QUALITY
LABORATORY SERVICES PROGRAM

REPORT OF SAMPLE ANALYSIS
LANDFILL MONITORING. PROJECT

NAME OF FACILITY West Lakes Lgdf.ill
SAMPLES COLLECTED BY Randy Cra ggggg DA'I'E (s) _10-30-80

NOTE: |
SAMPLE DESCRIPTION. Boring #2 Black Diamond Lake (grab)
DATE COLLECTED = - 10-30-80 " 10-30-80
I . SAMPLE NUMBER ' _80=-7127 - ' 80-7128
PH Units ' 7.2 o _ 7.5
Specific Cond. (umhos/cm 1100 o 4000
| @250 &
Milligrams per liter
I BOD 6 > 444
CcoD 37.8 L 845
NH, as N - 0,22 108
l N03+N02 as N - 0.98 ’ £ 0.05
*Total P : 0.37 1.0
Total Sulfide 0.06 , 0.07
I TO0C _ 33.0 _ 302
Total Cyanide . : '
- Non-Filterable Residue (SS) 15452 ' 24
l Filterable Residue (TDS) 684 2064
- Alkalinity as CaCoj <25 - lQOO
Fluoride 0.25 0.54
I. Chloride 42.1 355
. Sulfate 159 ' 29
Hardness as CaCO3 (Ca Mg, Fe, " 465 : 718
l : Zn, Mn)
Potassium ‘ :
Sodium
B Calcium
l Magnesium . .
-Temperature 12°¢ = . 14°c
Micrograms per liter
Barium 700 Dissolved 300 Total
Cadmiun 1.0 Dissolved 0.2 Total
i Chromium ' _ 2 pissolved 12 Total
' Copper _ 11 pissolved 1 Total
Iron 400 Dissolved 3200 Total
Lead 3 pissolved £ 1 Total
Selenium 8§ Dissolved £ 5 Total
Manganese : 600 Dissolved 500 Total
Mercury £0.]1 Dissolved & 0.1 Total
Nickel . : .
l Zinc - ‘ 1310 Dissolved 238 Total
-Arsenic ' 2 Dissolved 5§ Total
Silver : & 0.2 Dissolved = £.0.1 Total

' " LSP-69/5-5-20



Page 3 of 3

MISSOURI DEPARTMENT OF NATURAL RESOURC.
l DIVISION OF ENVIRONMENTAL QUALITY
. LABORATORY SERVICES PROGRAM
. REPORT OF SAMPLE ANALYSIS
l LANDFILL MONITORING PROJECT
NAME OF FACILITY __ west Lake Lapdfill
l SAMPLES COLLECTED BY _pandy Crawford DA‘I‘E(S) 10- ;Q-ao
NOTE: : ‘
I SAMPLE DESCRIPTION Boring #3 . Boring #4 Boring #5 (Alloz:o:g SjtaéaS;)arles
DATE COLLECTED . 10-30-80 10-30~-80 10-31-80
SAMPLE NUMBER 80-7129 _80-7130 80-7131
:I ~ pH Units 7.0 6.7 6.7
Specific Cond. (urhos/cm 1100 - 1200
@ 25° C)
Milligrams per liter
BOD 7 N ¥4 9
CcoD 35.1 - 42.2 16.9
NH, as N 0.11 0.23 0.02
N03+N02 as N 0.22 - 0.06 0.36
‘Total P 0.16 0.06 0.10
MBAS 0.07 0.06 0.15
Total Sulfide :
TOC No Result* No Result* No Result*
Total Cyanide . ' -
Non-Filterable Residue (SS) 8496 7310 896
Filterable Residue (TDS) 392 2040 120
Color £ 25 £.25 £ 25
Alkalinity as CaCOj ' .
"Fluoride 0.32 0.20 0.17
‘Chloride 16.4 10.2 14.3

I Sulfate 78 37 141
Hardness as CaCO3 (Ca, Mg, Fe, - 585 747 577

Zn, Mn)

l Potassium
Sodiunm
Calciun

] Magnesium

I Temperature 15°c 15°c 18°%¢

gglicrograms per liter )

'uBanu-n, Dissolved 500 400 200
Cadmiun, Dissolved 0.8 - 1.3 0.9
Chromium, Dissolved 5.6 é é
Copper, Dissolved 11 7 4
Iron, Dissolved 1200 1000 400
Le9ds Bissolved: vea s p g et
Manganese, Dissolved 1100 440 300
Mercury, Dissolved £0.1 £0.1 £0.1
Nickel
Zinc, ‘Dissolved 550 198 ‘132

I— Arsenic, Dissolved J 2 L5
Silver, pissolved 20.2 2.0.2 40,2

" ®Instrument Failure

l LSP-69/5-5-80




. ) LABORATURY SERVLICES PRUGRAM
l‘ . Report of Sample Analysis

Sample No. 83-9803

Method 624
Volatile Organics

l RESULTS
. CAS No. COMPOUND NAME uz/1
AMPLE DESCRIPTION: 107-02-8 .~ Acrolein _NA
. -1 : . EE
Westlake Landfill leachate discharge ;21433;1 ::gi.::itdle 26
to Fish Pot Creek 74-83-9 Bromomethane _ <27
75-27=4 Bromodichloroxethane - <32
. 75-25-2 Bromoform ' 2.8
la:e, Collected: 12-14-83 56-23-5 - Carbon Tetrachloride <31
16 8-99-7 1 ' e 2.4
Collected By: Virgil Wiesner 75350-3 0.132222:32‘ —23
lfﬁuauon: SLRO 110-75-8 2-Chloroethylvinyl ether <8.3
Method: 67-66-3 Chloroform —<2.9
’ 74-87-3 Chloromethane <24
’PA Method No. 624 124-48-1 Dibromochlorozethane <2.8
75-34-3 1,1-Dichloroethane 11
107-06-02 1,2-Dichlorcethane 2.0
I 75-35=4 1, I-Dichlorcethene <2.9
: . 540-59-9 trans-1,2-Dichlorcethene 5.3
marks: ' _ 78-87-5 1,2-Dichloropropane ___<L.§
alyzed 1/5/84. Sample exceeded holding 10061-01-5 ¢is-1,3-Dichloropropene NA
time by 8 days. 10061-02-6 trans-1,3~-Dichloropropene <25
I 100-41-4 Ethylbenzene | <2 .6
75-09-2 Methylene chloride 15
‘ : _ 79-34-5 1,1,2,2-Tetrachlorocethane 2.3
IL - The recovery of a spike in the ° 127-18~4 Tetrachloroethene 24
sample was not within the control - 71-55-6 1,1,1-Trichloroethane 3.2
linmits. . _
[ 79-00-~5 1,1,2=-Trichloroethane <33
lA = Not Analyzed 79-01-6 Trichloroethene <10
NR - No Result - see Remarks. 75-69-4 Trichlorofluoromethane — NA
A standard was not run and a 108-88-3 Toluene . . 2
= 1-4 <24
lD measurable (near MDL) peak was not -0 Viayl chloride
found at the expected retention time. )
lI - Tentative Identification has been
made thro a library search. An
authenyd dard has ngt been rum.
The es on Jresponse
/ K
'pproved
listrib .
ave Bedan, Waste Management Progf .
Bill Price, Public Drinking Water Program Page lof



- LABURATURY SEKVICES PRUGRAM
Report of Sample Analysis

Sarple No.

Method 624
Volatile Organies

83-9804

| RESULT
CAS No. COMPOTND NAME ua/l
'A.-‘?I—E DESCRIPTION: 107-02-8 Acrolein _NA
| 107-13-1 Acrylonitrile - NA
Fish Pot Creek below Sulphur Spring 71-43=2 Bezene ' <1.8
Road Bridge 1000 feet 74-83-9 Bromomethane <21
' : 75=-27-4 Bromodichloromethane - <3,2
. . 75-25=2 Bromoform <2.8
ate Collected:  12-14-83 56-23-5 - Carbon Tetrachloride —<3.1
' 168-90-7 lorobehzene .4
ollected By:_ Virgil Wiesner 75-00-3 Chlorcethane <27
£filiarion: SLRO 110-75-8 2-Chloroethylvinyl ether <8.3
thod: 67-66-3 Chloroform <2.9
r 74-87-13 Chlororethane <24
124-48-1 Dibrorochlorozethane <2.8
EPA Method No. 624 75-34-3 1, 1-Dichloroethane —<2.0

107-06-02 1,2-Dichloroethane <2.0

75-35-4 1, 1-Dichlorcethene <2.9

540-59-9 trans-1,2-Dichlorcethene <32

marks: | 78-87-5. - 1,2-Dichloropropane - <18
Analyzed 1/5/84, No detectable 10061-01-5 cis-1,3-Dichloropropene NA
contamination was found. Sample 10061-02-6 trans-1,3-Dichloropropene <25
exceeded holding time by 8 days.
- 100-41-4 Ethylbenzene —<2 6
75-09-2 Maethylene chloride <5.4
, 79~34-5 1,1,2,2-Tetrachloroethane <23
lIL - The recovery of a spike in the 127-18-4 Tetrachlorcethene <24
sample was not within the control 71-55-6 1,1,1-Trichloroethane —3.2
' limits, '

79-00-5 1,1,2-Trichloroethane <13
lA = Not Analyzed 79-01-6 Trichloroethene <3.0
_NR = No Result - see Remarks 75-69-4 Trichlorofluoromethane - NA

108-88-3 - Tol <65

D - A standard was not run and a 72_01_4 o-uzne 2%

measurable (near MDL) peak was not
found at the expected retention time.

Tentative Identification has been

made thge a library search, An
authentg andard has no
I The es c. is b

ames H. Long, Direcetr
‘Lab ratory Serviceg Progr

tistribci >
ave Bedan, Waste Management Program
Bill Price, Public Drinking Water Program

Page

Vinyl chloride

lof_31
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l " : MISSOURI DEPARIMENT OF léATURAL RESOUR (\ Appendix A
DIVISION OF ENVIRONMENTAL- QUALITY
LABORATORY SERVICES PROGRAM
l /15 508
. REPORT OF SAMPLE ANALYSIS
I o LANDFILL MONITORING ?ROJECT
NAME OF FACILITY Westlakes Landfill
l SAMPLES COLLECTED BY _Steve Berendzen  DATE(S) _6-16-81
: NOTE: -
o8 ABIS 23459 as/o
I SAMPLE DESCRIPTION Well #34 Well #35 Well £38 Well £#39
DATE COLLECTED 6-16-81 6-16-81 6~-16-81 6-17-81
_ t SAMPLE NUMBER 81-7835 81-7836 81-7833 81-7834
pH Units 7.1 7.2 - 6.5 6.9
Specific Cond. (umhos/em
, @ 25° ¢) 600 730 620 660
Milligrams per liter ’ f _
l ~ €CD 56 95 No result 45
NH; as N 0.12 1.42 0.90 0.28
KO3 + NO2 as N 0.05 <0.05. . 0.09 0.05
l Total Phosphorus 0.24 0.41 0.42 0.27
) Filterable Residue (TDS) 613 740 602 782
Fluoride 0.1 0.5 0.2 0.2
l Chloride 44 43 7.9 44
' Sulfate 90 <10 : 86 210
l Bardness as CaC03 (Ca,Mg) 430 630 480 530
Sodium 16 19 12 20
Calcium 99 - 170 120 130
l Magnesium 447 50 . 44 50
" Micrograms per liter
l Arsenic <5 13 <5 <5
Barium 100 320 260 120
} Boron <100 < 100 590 < 100
Cadmium 9 - 8 <2 6
I Chromium < 20 <20 <20 <20 .
Cobalt <10 <10 <10 <10
l, Copper <5 - - <5 <5 12 : B
Iron . 28,000 5,500 220 . 16,000 .
Lead <5 <5 <5 {5
I Manganese 970 2000 430 670
uercury. No result No result No result Log Error
Selenium <5 <s <5 <5 -
l Silver <1 <1 <1 <1
Zinc 4,500 <10 1,500



EXHIBIT 14-1I (Interim Report on the Proposed Ground Water Sampling
Program for the Primary Phase of the Hydrogeologic Investigation,
West Lake Landfill, St. Louis County, Missouri, October 1985
prepared by Burns and McDonnell, Kansas City, Missouri) will be
produced at such time as it is located by Respondent.

Exl-\;bl7l' /L/'/I




EXHIBIT 14-I (Interim Report on the Proposed Ground Water Sampling
Program for the Primary Phase of the Hydrogeologic Investigation,
West Lake Landfill, St. Louis County, Missouri, October 1985
prepared by Burns and McDonnell, Kansas City, Missouri) will be
produced at such time as it is located by Respondent.

| Exhibit 1H-H



EXHIBIT 14-J (Hydrogeologic Investigation - West Lake Landfill
Preliminary Phase Report, dated January 1985 prepared by Burns and
McDonnell, Kansas City, Missouri) will be produced at such time as

it is located by Respondent.

Exhib+ 4-T
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EXHIBITS 18-A THROUGH 18-0000

- MINUTES OF CORPORATE DIRECTORS’ MEETINGS

Produced simultaneous with, and attached separately to, the
104(e) Response of William E. Whitaker are copies of minutes of
corporate directors’ meetings. Respondent hereby asserts a
confidentiality claim with respect to these minutes, pursuant to
§§104(e)(7)(E) and (F) of CERCLA, 42 U.S.C. §§9604(e)(7)(E) and
(F), Section 3007(b) of RCRA, 42 U.S.C. §6927(b), and 40 C.F.R.
2.203(b). Following is a listing of all the minutes, together with
the dates covered by each, respectively.

18-A: West Lake Ready Mix Company, Taussig Rd4., St. Louis
County Missouri, January 8, 1952

18-B: Minutes of the Meeting of the Board of Directors of the
.West Lake Ready Mix Company, Taussig Rd., St. Louis
County Missouri, April 8, 1953 -

18-C: Minutes of Special Meeting of Directors of West Lake
Ready Mix Company, December 30, 1953

18-D: Minutes of a Special Meeting of the Directors of West
Lake Ready Mix Co., February 4, 1955

18-E: Minutes of Special Meeting of Board of Directors of West
Lake Ready Mix Company, March 8, 1957

18-F: Minutes of a Special Meeting of The Directors of West
Lake Ready-Mix Company, June 18, 1964

18-G: Minutes of a Special Meéfing of The Directors of West
Lake Ready-Mix Company, November 17, 1965

18-H: Minutes of Special Meeting of Directors of West Lake
Quarry and Material Company, August 1, 1966

18-I: Minutes of Special Joint Meeting of The Board of
' Directors and Shareholders of West Lake Quarry and
‘Material Company, June 30, 1971

18-J: Minutes of Special Joint Meeting of The Board of
Directors and Shareholders of West Lake Ready Mix
Company, June 30, 1971

18-K: Minutes of Special Meeting of Board of Directors of West
Lake Quarry and Material Company, Inc., July 1, 1972

18-L: Minutes of Special Meeting of Board of Directors of West
Lake Ready Mix Company, July ‘1, 1972



18-M:

18-N:

18-0:

18-P:

18-Q:

18-R:

18-S:

18-T:

18-U:

18-V:

18-W:

18-X:
18-Y:
18-Z:
18-AA:
18-BB:

18-CC:

"Lake Ready Mix Company, Inc., December 28,

Minutes of Special Meeting of Board of Directors of West
Lake Quarry and Material Company, Inc., December 28, 1972

Minutes of Special Meeting of Board of Directors of West
1972

Minutes of Special Meeting of Board of Directors of West
Lake Quarry and Material Company, Inc., May 1, 1974

Minutes of Spec1a1 Meeting of Board of Directors of West
Lake Ready Mix Company, May 1, 1974

Minutes of Special Meeting of Board of Directors of West
Lake Quarry and Material Company, Inc., March 18, 1975

Minutes of Special Meeting of Board of Directors of West
Lake Ready Mix Company, Inc., March 18, 1975

Minutes of Special Meeting of Board of Directors of West
Lake Quarry and Material Company, Inc., March 16, 1976

Minutes of Special Meeting of Board of Directors of West
Lake Ready Mix Company, Inc., March 16, 1976

Minutes of Special Meeting of Board of Directors of West
Lake Quarry and Material Company, Inc., March 15, 1977

Minutes of Special Meeting of Board of Directors of West

Lake Ready Mix Company, Inc., March 15, 1977

Minutes of Special Meeting of Board of Directors of West
Lake Quarry and Material Company, Inc., September 14,
1977

Minutes, Monthly Meeting of The Board of Directors of
Westlake Quarry and Material Company, January 28, 1986

Minutes,
Westlake

Minutes,
Westlake

Minutes,
Westlake

Minutes,
Westlake

Minutes,

Westlake

Monthly Meeting of
Quarry and Material

Monthly Meetihg of
Quarry and Material

Monthly Meeting of
Quarry and Material

Monthly Meeting of
Quarry and Material

Monthly Meeting of
Quarry and Material

the Board of Directors
Company, March 25, 1986

the Board of Directors
Company, April 29, 1986

the Board of Directors
Company, June 24, 1986

the Board of Directors
Company, July 29, 1986

the Board of Directors
Company, August 26, 1986

of

of

of

of

of



18-DD:

18-EE:

18-FF:

18-GG:

18-HH:

18-II:

18-JJ:

18-KK:

18-LL:

18-MM:

18-NN:

18-00:

18-PP:

18-Q0Q:

18-RR:

18-SS:

18-TT:

Minutes,
Westlake

Minutes,
Westlake

Minutes,
Westlake

Minutes,
Westlake

Minutes,
Westlake

Minutes,
Westlake

Minutes,

‘Westlake

Minutes,
Westlake

Minutes,
Westlake

Minutes,
Westlake

Minutes,
Westlake

Minutes,
Westlake

Minutes,
Westlake

Minutes,
Westlake

Minutes,

Westlake

Minutes,

Monthly Meeting of
Quarry and Material

Monthly Meeting of
Quarry and Material

Monthly Meeting of
Quarry and Material

Monthly Meeting of
Quarry and Material

Monthly Meeting of
Quarry and Material

Monthly Meeting of
Quarry and Material

Monthly Meeting of
Quarry and Material

Monthly Meeting of
Quarry and Material

Monthly Meeting of
Quarry and Material

Monthly Meeting of
Quarry and Material

Monthly Meeting of
Quarry and Material

Monthly Meeting of
Quarry and Material

Monthly Meeting of
Quarry and Material

Monthly Meeting of
Quarry and Material

Monthly Meeting of
Quarry and Material

Monthly Meeting of

the Board of Directors of
Company, September 23, 1986

the Board of Directors of
Company, October 28, 1986

the Board of Directors of
Company, November 25, 1986

the Board of Directors of
Company, January 27, 1987

the Board of Directors of
Company, February 24, 1987

the Board of Directors of
Company, March 26, 1987

the Board of Directors of
Company, April 30, 1987

the Board of Directors of
Company, June 2, 1987

the Board of Directors of
Company, June 30, 1987

the Board of Directors of
Company, August 5, 1987

the Board of Directors of
Company, September 4, 1987

the Board of Directors of
Company, October 2, 1987

the Board of Directors of
Company, October 2, 1987

the Board of Directors of
Company, November 24, 1987

the Board of Directors of
Company, December 30, 1987

the Board of Directors of

West Lake Quarry and Material Company, January 28, 1988

Minutes, Monthly Meeting of the Board of Directors of
West Lake Quarry and Material Company, March 4, 1988

A



18-0UU:
18-VVv:

18-WW:
18-XX:
18-YY:
18-72Z:
18-AAA:
18-BBB:
18-CCC:
18-DDD:
18-EEE:
18-FFF:
18-GGG:
1é—HHH:
18-III:

18-JJJ:

Unanimous Consent of Directors of West Lake Quarry and
Material Company in Lieu of Annual Meeting of Board of

Directors, March 16, 1988

Unanimous Consent of Directors of West Lake Ready Mix Co. -
in Lieu of Annual Meeting of Board of Directors, March

16, 1988

Minutes, Monthly Meeting of the Board
West Lake Companies, April 8, 1988

Minutes, Monthly Meeting of the Board of
West Lake Companies, April 28, 1988

.Minutes, Monthly Meeting of the Board of

West Lake Companies, June 2, 1988

Minutes, Monthly Meeting of the Board of
West Lake Companies, July 8, 1988

Minutes, Monthly Meeting of the Board of
West Lake Companies, August 19, 1988

Minutes, Monthly Meeting of the Board of
West Lake Companies, September 29, 1988

Minutes, Monthly Meeting of the Board of
West Lake Companies, November 4, 1988

Minutes, Monthly Meeting of the Board of
West Lake Companies, November 17, 1988

Minutes, Monthly Meeting of the Board of
West Lake Companies, December 21, 1988

Minutes, Monthly Meeting of the Board of

West Lake Companies, February 6, 1989

Minutes, Monthly Meeting of the Board of
West Lake Companies, February 22, 1989

Minutes, Monthly Meeting of the Board of
West Lake Companies, March 22, 1989

Minutes, Monthly Meeting of the Board of
West Lake Companies, April 26, 1989

of Directors of

Directors

Directors

Directors

Directors

Directors

Directors

Directors

Directors

Directors

Directors

Directors

Directors

of
of
of
of
of
of
of
of
of
of
of

of

?he
The
The
The
The
The
The
The
The
The
The

The

Statement of Unanimous Written Consent of Directors of
West Lake Quarry and Material Company in Lieu of Meeting

of Board of Directors, May 25, 1989



18-KKK:

18~LLL:

18-MMM:

18-NNN:

18-000:

18-PPP:

18-0Q0:

18-RRR:

18-SSS:

18-TTT:

18-0UUU:

18-VVv:

18-WWW:

18-XXX:

18-YYY:

18-Z22Z2%:

Statement of Unanimous Written Consent of Directors of
West Lake Ready Mix Company in Lieu of Meeting of Board

of Directors, May 25, 1989

Statement of Unanimous Written Consent of Directors of
West Lake Transportation Company in Lieu of Meeting of

Board of Directors, May 25, 1989

Statement of Unanimous Written Consent of Directors of
Rock Road Industries, Inc. in Lieu of Meeting of Board of

-Directors, May 25, 1989

Minutes, Monthly Meeting of the Board of
West Lake Companies, May 30, 1989

Minutes, Monthly Meeting of the Board of
West Lake Companies, June 23, 1989

Minutes, Monthly Meeting of the Board of
West Lake Companies, July 26, 1989

Minutes, Monthly Meeting of the Board of
West Lake Companies, September 8, 1989

Minutes, Monthly Meeting of the Board of
West Lake Companies, September 22, 1989

Minutes, Monthly Meeting of the Board of

West Lake Companies, October 25, 1989

Minutes, Monthly Meeting of the Board of
West Lake Companies, December 8, 1989

‘Minutes, Monthly Meeting of the Board of

West Lake Companies, January 2, 1990

Minutes, Monthly Meeting of the Board of
West Lake Companies, January 25, 1990

Minutes, Monthly Meeting of the Board of
West Lake Companies, February 28, 1990

Minutes, Monthly Meeting of the Board of
West Lake Companies, March 28, 1990

Minutes, Monthly Meeting of the Board of
West Lake Companies, April 20, 1990

Minutes, Monthly Meeting of the Board of
West Lake Companies, May 29, 1990

Directors

Directors

Directors

Directors

Directors

Directors

Directors

Directors

Directors

Directors

Directors

Directors

Directors

of

of

of

of

of

of

of

of

of

of

of

of

of

Tpe
The
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The .
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The

The



18;AAAA:
18-BBBB:
18-CCCC:
18-DDDD:
18-EEEE:
18-FFFF:
18-GGGG:
18-HHHH:
18-II1I:
18-33J3J:
18-KKKK:
18-LLLL:
18-MMMM:
18-NNNN:

18-0000:

Minutes, Monthly Meeting of the Board of Directors of The

.West Lake Companies, June 29, 1990

Minutes, Monthly Meeting of the Board of Directors of The
West Lake Companies, August 14, 1990

Minutes, Monthly Meeting of the Board of Directors of The
West Lake Companies, September 24, 1990

Minutes, Special Meeting of the Board of Directors of The
West Lake Companies, October 19, 1990

Minutes, Monthly Meeting of the Board of Directors of The
West Lake Companies, October 31, 1990

Minutes, Monthly Meeting of the Board of Directors of The
West Lake Companies, November 28, 1990

Minutes, Monthly Meeting of the Board of Directors of The
West Lake Companies, December 20, 1990

Minutes, Monthly Meeting of the Board of Directors of The
West Lake Companies, January 31, 1991

‘Certified Copy of Corporate Resolution of West Lake

Quarry and Material Company, February 28, 1991

Minutes, Monthly Meeting of the Board of Directors of The
West Lake Companies, March 6, 1991

Minutes, Monthly Meeting of the Board of Directors of The
West Lake Companies, March 27, 1991

Minutes, Special Meeting of the Board of Directors of The
West Lake Companies, April. 22, 1991

Minutes, Special Meeting of the Board of Directors of The

-West Lake Companies, April 23, 1991

Certified Copy of Corporate Resolution of West Lake
Quarry and Material Company, April 30, 1991

Minutes, Monthly Meeting of the Board of Directors of The
West Lake Companies, June 5, 1991
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DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP

11701 BORMAN DRIVE, SUITE 340, ST. LOUlS MISSOURI 63146
- (314) 993-4599 FAX NO. (314) 9934895 :

June 14, 1990 '

Mr. John Basilico

United States Real Estate
Ford Financial Group

13517 Lake Front Drive
Earth City, MO 63045-1414-

RE: Phase I Site Investigation
Earth City Property Adiacent to West Lake Landfill

Dear Mr. Basilico:
Enclosed for your mformauon are two (2) copies of the Phase II Site Investigation final
report for the above referenoed property. ‘

Should you have any questions or wish to discuss. thxs report in any way, please do not
hesitate to contact Ms. Linda Black or myself.

Very truly yours, |

DAMES & MOORE
A Professional Limited Partnership

er (Ltd.)
Managing Principal

gfv/ken
Enclosure

OFFiCES WORLDWIDE -



PHASE II INVESTIGATION REPORT

E DIVISION
SERVICES
EARTH CITY, MISSOURI

June 14, 1990
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1.0 INTRODUCTION

In April, 1990, Ford Financial Services Group, U.S. Real Estate authorized Dames &
Moore to proceed with a Phase II Site Investigation to further document pre-transaction
conditions at property adjacent to a proposed National Priorities List (NPL) site. This report
presents a summary of the field techniques employed during this investigation and conclusions
based upon analytical results from collected samples.

1.1 Executive Summary

The Phase II Site Investigation involved a more. in-depth investigation of organic,
inorganic, and radiological contamination of the Ford Property that is believed to be related to
the adjacent West Lake Landfill. Upon review and evaluation of all information obtained from
this investigation, several concluding remarks ‘can be made which best summarize this effort.

'First, the gamma radiation survey conducted on surface soils in areas north and west of
the West Lake Landfill (i.e., areas which receive a large amount of surface runoff from the
landfill) indicated that there is no significant surface radiological contamination present.
Radiological contamination ‘present within the landfill, therefore, does not appear to have
contributed any significant contamination due to surface runoff to the 23 acres surveyed.

Second, in addition to the surface soil survey just described which required the use of
a direct-reading meter, surface soil samples where also collected from 0-12 inches in depth from
property locations adjacent to the landfill and submitted for more in depth chemical and
radiological analysis. Soil samples were collected in locations where contamination was
suspected from the Phase I effort and in locations where contamination might reasonably be
expected. Although very low levels (parts per billion) of organic contamination were provided
in the analytical report for the two soil sample composites,  these values were actually below the
analytical limit of detection and are, consequently, not significant. Of all the soil samples
collected (a total of 20), only the samples collected from the two (2) locations where radiological
contamination had been indicated from the Phase I investigation had radiological contamination
(i.e., the biased samples). No further surface radiological contamination beyond these biased
locanons is ewdent based upon this information and the. gamma radiation survey.

Third, sediment/soil samples were collected and analyzed from four (4) locations where
chemical or radiological contamination might reasonably be expected to have migrated from the
landfill via surface water. As with the soil samples, only low level organic chemical
contamination was indicated which is likewise believed to be attributed to the sampling technique-
and not to actual soil contamination. Radiological contamination is also not evident in these
samples.
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Fourth, subsurface soil condmons were also surveyed radiologically down to groundwater
in several locations to the north and west of the landfill. Gamma radiation and volatile organics
were measured in soil borings down to groundwater using a GM-type survey meter and a
photo1omzat10n detector, respectively. Neither radiological contamination nor chemical
contamination of any type was ev1dent ‘

Fifth, groundwater was sampled and analyzed chemically and radiologically by installing

- monitoring wells in the -same soil bonngs that were mentioned previously. Low level (part per

billion) concentrations of some organic chemicals were detected in several of the groundwater
samples. Several of these, however, are believed to be attributable to background contamination
from the laboratory, and as such, do not represent a significant environmental concern. Two
semi-volatile BNAs (chrysene and Bis (2-ethylhexyl)phthalate) were, however, also detected in
very low levels (1-27 ppb) in four (4) of the well samples. Other chemical contaminants tested
for in the groundwater (i.e., metals, cyanide) were not present in sufficient concentration to
represent a significant envuonmental concern. Although radloloomally speaking there were
conflicting results from the two laboratories used, there does not in any case appear to be
significant groundwater contamination. The one parameter that was tested and found to be
somewhat elevated in some of the water samples (gross alpha) is of secondary importance since
the sum of the individual components that typlcally compnse this parameter faﬂed to confirm
the gross alpha totals.

With the exception of two (2) biased locations a’djacent to the West Lake Landfill where
radiological contamination is evident (B1 and B2), it is unlikely that the results provided from
this investigation can be interpreted as evidence that the radioactive material resident in the West
Lake Landfill has migrated to Earth City property.

1.2 Project History Summary

In December, 1989, Ford retained Dames & Moore to prepare an assessment of the
radiologic conditions at their properties in Earth City, Missouri, as part of a pre-divestiture due-
diligence effort. The scope of the Phase I effort was primarily to respond to concerns raised by -
the proximity- of the West Lake Landfill, located immediately to the east of the property under
review (Figure 1). On October 23, 1989, the landfill was proposed for addition to the National-
Priorities List under CERCLA, due to improper acceptance during the early 1970’s of rad1olog1c

‘materials primarily from the Department of Energy’s Latty Avenue operations.

Upon completion of a review of available information, and a limited sampling effort,
Dames & Moore concluded that the data suggests that significant off-site migration of radioactive
contaminants from the landfill via groundwater has not occurred. However, it was
recommended that surface contamination attributable to landfill runoff be further characterized.
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This Phase II Investigation has been- developed to docixment more extensively field
conditions by means of additional soil and water sampling for an expanded set of parameters,
believed to be more representative of potential landfill contents.

1.3 Scope of Work Summary

The services performed during this Phase II investigation included the following five
elements: '

o - Overland Gamma Survey - Gamma radiation levels were measured at one
~ centimeter and one (1) meter above the ground surface to ascertain whether
additional areas of surface radioactive contamination exist; ‘

o Surface Soil Sampling - Discrete and composite soil samples were collected in
the two known "hot spots”, in random areas, and in one background location;

o Sediment Sampling - Discrete sediment samples were collected from drainage
- areas likely to be influenced by runoff from the landfill;

o Soil Borings/Downhole Gamma Logging - Seven soil borings were advanced to

15-25 feet depths. Cuttings were screened for organic vapors and for radiation

~ levels. Gamma radiation levels were also measured and recorded inside the
‘borehole, advancing in six-inch increments to the water table; and

o Groundwater Sampling - Monitoring wells were installed at each of the borings.
Samples were collected for laboratory analysis for organic, inorganic, and
radiologic parameters. ‘

2.0 OVERLAND GAMMA SURVEY

Between April 9 and 13, 1990, Dames & Moore personnel conducted an overland gamma
radiation survey of 23 acres adjacent to the landfill which had not previously been surveyed.

These measurements would indicate areas, if any, where radiation levels were elevated above
ambient background.
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2.1 E.;;m_lnmuzamn

The overland gamma survey covered the areas shown on Figure 2. The area to the north
of the landfill, and to a lesser extent, along Old St. Charles Rock Road were surveyed to assess
potential migration of radiologic materials via surface routes. Areas adjacent to the recently
excavated drainage ditch/lake were surveyed to assess the levels of radiation in the material
dredged from the ditch, which may have intercepted potentially contaminated groundwater.

" The gamma radiation survey was sét up using a 10 x 10 meter survey grid to maintain
reproducibility and accuracy. Each section was first marked with stakes, using the S66-48’41"
E line, road coordinates, and chain-link fence which delineates the landfill, as the three primary
reference lines. Section grid lines were established 90 degrees from the reference lines at 10
meter intervals. Three grids were established - the largest encompassed the area north of the
landfill and covered approximately eight (8) acres. The second was established to the west of
Old St. Charles Rock Road in an area of disturbed soils recently excavated from a nearby
drainage ditch/lake. The third was also established west of Old St. Charles Rock Road and
paralleled nearly the entire Ford/West Lake common boundary over an area of soils excavated
from the nearby drainage ditch/lake.

Two calibrated Bicron microrem radiation survey meters were used for radiation level
measurements at each intersection of the grid at one centimeter and one meter above the ground
surface. These instruments use a tissue-equivalent plastic scintillator as the detection medium
to provide accurate dose rate information relative to biologic tissue. An instrument operabxhty
check, which included a battery, background and source check was performed daily prior to use
and several times during use, to assure property instrument operation while performing the
survey. Both survey instruments were calibrated by the manufacturer and certificates of
calibration are attached as Appendix A.

2.2 vestigation Its

Gamma radiation levels measured during the survey of the property are tabulated in Table

‘1. A map of the grid points is attached as Figure 3. Background radiation measurements were

recorded from several areas off-sitt and in ambient areas located on-site. The average
background dose rate for the two instruments'in these areas ranged from three (3) to six (6).
microrem per hour which corresponds with levels identified by ORNL in a study titled "State
Background Radiation Levels 1975-1979" (report #TM-7343) which gives levels for the East St.

Louis area of between four (4) and eight(8) microrem per hour. All measurements made on the
property represented actual instrument readings without background data subtraction. Raw data
tabulated in Table 1, represent readings obtained at each survey point one meter and one
centimeter above ground surface. The primary reference point for each grid is indicated on
Table 1 and. the site map (Figure 3) as point 0,0. All tables give the survey point locations
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."based on their position relative to the reference point within the data matrix.

K The U.S. Environmental Protection Agency guidelines for site cleanup and management
" o f residual uranium and thorium (40 CER 192, Subparts B & E) require that the exposure rate
measured at a distance of one meter above the ground surface be less.than 20 microrems per
hour above background. In the case of the present survey, results did not exceed twice the
measured background rate in any of the areas surveyed.

Contaminants located within the West Lake Landfill did not appear to influence the
surface gamma radiation readings over the 23 acres surveyed. Although some fluctuations were
present in the data, elevated gamma radiation readings within three times the average
background measurement are not considered to be of consequence unless a systematic increase
is noted. Site-wide trends were not readily apparent from the collected data.

3.0 IL SAMPLIN

Surface soil samples were collected at seve'ra‘lr locations to characterize existing soil
conditions in areas of the site adjacent to the landfill where contamination is suspected, and
where contamination might reasonably be expected.

3.1 ield: Investigation

Two composite soil samples (COMP-1 and COMP-2) were collected from the areas
indicated on Figure 4 (shown as C1 and C2). It is believed that the soils dredged from the ditch
along Old St. Charles Rock Road has been spread over these areas. These soils were therefore
sampled to indicate whether any contaminants may have settled out from surface waters carried
in the ditch. Each samples was collected from six points in the area shown, and submitted for
analysis for total petroleum hydrocarbons (TPH), semi-volatiles, pesticides, PCBs, herbicides,
metals, and cyanide, as well as radiological parameters.

Six unbiased soil samples (UB1-UB6) were collected at the locations shown on Figure
4. These areas were distributed along the general perimeter of the landfill to provide
information regarding existing soil conditions. Each sample was collected at 0-6 inch depths and
submitted for radiological analysis.

Biased soil samples were collected at two locations (B1 and B2) as shown on figure 4,
which were identified during Phase I as having elevated gamma radiation levels. Samples B1A,
BIB, B2A, and B2B were collected at 0-6 inch depths. Samples B1C and B2C were collected
at 6-12 inch depths. All six samples were analyzed for several radiological parameters.
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Samples were collected manually using either a-stainless steel trowel or a stainless steel
hand auger. Sampling equipment was decontaminated with Alconox detergent wash and a
distilled water rinse between each sample.

Samples requiring radiological analysis were placed in plastic bags provided by the
laboratory. Organic and inorganic samples were placed in jars provided by the laboratory ('}‘able
2). Organic and inorganic samples were placed in an iced cgoler. All samples were sh}pped
to the respective laboratories via overnight delivery accompanied by Dames & Moore chain-of-
custody records (Appendix B). '

3.2 Investigation Results

A summary of organic and inorganic data is presented in Table 3. For nearly all
parameters, there are no indications that samples COMP1 and COMP?2 vary significantly from
the background sample BKG. :

Exceptions of note are the results of analyses for semi-volatile compounds. No semi-
volatiles are indicated in the background sample, however, two compounds were detected in
COMP!I and six compounds were detected in COMP 2. The semi-volatile compounds detected
in the composite samples have been attributed to the sampling technique, which involved mixing
the composite inside a plastic zip-lock bag. The background sample was collected directly into
sample jars without contact with a bag. :

A summary of the radiological data for soil samples is presented in Tables 4A, 4B, 4C,
and 4D. All values are reported in units of picocuries per gram of sample plus or minus the
error associated with the analysis at a 95 percent confidence level (+ 2 sigma). All soil samples
were analyzed for gross alpha and gross beta content and the specific nuclides uranium-234,
235/236, 238; thorium-230,232; potassium-40; cesium-137 and radium-226, 228. Values
reported as less than (<) a specific value, are considered below the analytical instrument’s lower
limit of detection. Table 4A shows that the analytical results reported for unbiased samples UB1
through UB6 are indistinguishable from the background sample collected at the same depth as
well as background samples analyzed for the Phase I investigation. Biased samples collected in
the two areas identified as above background in the Phase I investigation, show, as expected,
elevated gross alpha and gross beta. '

For area 1 (Table 4B) gross alpha and gross beta for biased samples are elevated by
factors of 55 and 10.6 respectively, while for Area 2 (Table 4C) levels are elevated by factors
of 200 and 31, respectively. Similarly, elevated levels of uranium-234 and 238 are reported at
6.5 and 6 times background (Table 4B) and factors of 13.3 and 8.1, respectively (Table 4C).
Thorium-230 values in sample B1A and B1B average over 400 times background, while B2A
and B2B average over 900 times background. Thorium-232 however averaged only 3 times and
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6 times background for areas 1 and 2, respectively. Ra-226 concentrations in the biased -soil
samples analyzed from areas 1 and 2 averaged 31 and 34 times background respectively. The
above results refer only to the data reported for the 0-6" sample depth. The reported
concentrations for the above mentioned nuclides in the 6-12" depth are equally elevated for the
area 1 sample but are somewhat lower for the area 2 sample.

Composxte soil sample results reported in Table 4D are mdxstmguxshable from
background

4.0 SEDIMENT SAMPLING

Sediment samples were collected at four locations at the site to characterize existing
conditions in areas where contamination might reasonably be expected to have migrated via

surface water.

41 Field Investizati

Four sediment samples (S1-S4) were collected at the locations shown on Figure 5.
Samples S1 and S2 were collected from the bottom of the drainage ditch which runs along Old
St. Charles Rock Road. These samples were analyzed for several radiological parameters. -

Sample S3 was collected from the bottom of a ponded area near St. Charles Rock Road.
Sample S4 was collected from beneath the outlet of a surface water drain which originates at the
base of the landfill berm, and emerges from the embankment of Old St. Charles Rock Road.
Both samples were analyzed for organic and inorganic as well as radiological parameters.

Samples were collected using either a stainless steel trowel or a stainless steel hand
auger. Sampling equipment was decontaminated ‘with Alconox detergent wash and a dxsnlled
water rinse between each sample. .

Radiological samples were placed in plastic bags provided by the laboratory. Organic
and inorganic samples were placed in jars provided by the laboratory (Table 2). Organic and
inorganic samples were placed in an iced cooler. All samples were shipped to the respective
laboratories via overnight delivery accompanied by Dames & Moore chain-of-custody records
(Appendix B). '
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4.2  Investigation Results

A summary of organic and inorganic data is presented in Table 5, as a comparison with
background soil sample BKG. For nearly all parameters, there are no indications that samples
$3 and S4 vary significantly from the background sample. Mercury was detected only in sample
S4, at 0.18 ppm only slightly above the reported: detection limits.

- Semi-volatile analyncal results are similar to the soil samples, where several compounds
were detected. Again, this is attributed to the sampling technique which involved mixing of the
composite sample inside of a plastic zip-lock bag. The background sample was collected directly
into sample jars w1thout contact with a bag.

A summary of the radiological data is presented in Table 6. Review of this table shows
that, for the radiological parameters specified, all data is indistinguishable from background.
except for the gross alpha value of sample S4 which is reported as 6.6 times background. Upon
reanalysis of this sample by ITC, however, a much lower gross alpha value was obtained. For
reasons explained in Section 7.1.3 of this report, the second analysis, which indicated a gross
alpha level of 19.3 + 8.6, is considered to be more valid.

5.0 I, BORIN /DOWNH LE GAMMA IN

Soil bonngs were advanced at seven (7) locations at the site to observe and assess
subsurface soil conditions to the depth of the groundwater table. Additionally, gamma radiation
was measured inside each borehole to provide vertical profiles of radiation levels.

5.1  Field Investigation

Soil borings were advanced to the groundwater table at seven locations shown on Figure
6, using an ATV-mounted hollow-stem auger drill rig. Samples were retrieved using a 3-inch
diameter continuous sampler. Downhole drilling equipment was decontaminated between borings
by pressure washing with water.

Geological observations made of the retrieved soils were maintained on Soil Boring Logs

presented in Appendix D. Retrieved soils were field screened for VOCs with a photo-ionization
detector, and for radiation levels with a G-M type survey meter.

Gamma radiation levels were measured inside the auger stem using an Eberline ESP-2
ratemeter and shielded SPA-3 scintillation detector. The detector was advanced in six-inch
increments to depths approaching groundwater. Gamma logging measurements are shown in
Tables 7-101 through 7-107 with graphical presentauons in Figures 7-101 through 7-107.
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5.2 Investigation Results

Borings depths ranged from 15 to 25 feet depending on the depth to groundwater. Soil
types varied from silty to sandy silt, typically becoming coarser with depth. Some stiff silt or
clay was noted. No volatile compounds were detected at any depth in any boring. Radiation
levels were consistent with background levels.

All gamma logging data was consistent with background levels.

c 6.0 GROUNDWATER MONITORING

‘ Groundwater monitoring wells were installed in each of the seven (7) soil borings at the
locations shown on Figure 6. Well construction details are described in Section 6.1 and
diagramed in Appendix E. Ten samples were collected for laboratory analysis according to the

techniques discussed in Section 6.2. Analytical results are discussed in Section 6.3.

6.1 Mgni;griﬁg Well Installation

As described in Section 5.0, soil borings were advanced by hollow stem auger. Upon
completion of each boring, a 10-foot length of 2-inch diameter 0.010 slotted PVC well screen
was placed to the bottom of the boring. PVC riser pipe was extended above the ground surface.
A sand filter-pack was placed about the well screen as the auger flights were gradually removed
from the borehole, typically to 2-feet above the top of the screened interval. A 1.5 - 2 feet thick
bentonite pellet seal was placed above the sand pack. In wells MW101 and MW102, a cement
slurry with a bentonite additive was placed from the top of the seal to a few feet below ground
surface. At all wells, a cement-aggregate mixture was placed to the ground surface to secure
the steel well protector, and to form a small concrete pad to deflect surface water away from
the well. The PVC riser was fitted with a PVC screw cap and a padlock was placed on the steel
protector. Well construction diagrams are shown in Appendix E.

Efforts by drilling contractor Brotcke to develop MW104 on April 12 using a tank of
compressed nitrogen to drive an air-lift system were not successful. On Friday, April 13, 1990,
. Personnel returned to develop the wells using an air compressor to drive water from the well.
. Purging efforts were continued for 30 minutes at each of the four wells Mwi101, MW102,

. MW}(.B, and MW104). The three remaining wells were not accessible due to wet ground
conditions, and were developed by bailing. '
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6.2 1 llection

Groundwater sampling was conducted by Dames & Moore personnel on April 17 and 18,
1990. The following procedure was used at each well. '

The depth to water from the top of the PVC casing was recorded to the nearest 1/16"
using a chalked steel-tape. Standing water was purged from the well using a disposable
polyethylene bailer (Voss Technologies). After removing one well volume, field measurements.
of temperature, pH and specific conductivity were made using a calibrated Hydac meter
(Cambridge Scientific Industries) outfitted with an Orion pH probe. Field measurements were
taken following each subsequent well-volume purged until three successive sets of measurements
fell within the following ranges:

Temperature: +/-0.5°C
pH: - +/- 0.1 pH unit
Conductivity: +/- micromhos

Typically, four (4) or five (5) well volumes were sufficient to accomplish stabilization.
Field measurements are summarized in Appendix F. Based on contaminant levels during soil
boring activities, purged water was discharged to the ground surface.

Upon stabilization, water samples were collected for laboratory analysis. Table 8 shows
the volumes collected and preservations used to constitute one sample. '

Samples were shipped via Federal Express to the appropriate laboratories for analysis
(MW109 was hand delivered to Envirodyne), under Dames & Moore chain-of-custody
procedures (Appendix B). Organic and inorganic samples were shipped in iced coolers. Each
day, all VOA sample vials were placed in the same cooler, and were accompanied during
shipment by trip blanks (TR-1 and TR-2).

6.3 nvestigativ 1

Data from organic and inorganic analyses are summarized in Table 9. Data packages
from Southwest Laboratories and Envirodyne Engineers are provided in Appendix C. Data from
the radiological analyses are summarized in Table 10. Data packages from ITC and CEP are
provided in Appendix B. :

A review of the organic and inorganic data indicated that pesticides, PCBs, herbicides,
and cyanide were not detected. Several VOCs were identified near or below detection levels.
Methylene chloride was detected at low levels (1-26 ppb) in all samples analyzed by Southwest.
Similarly, acetone was detected (3-17 ppb) in most samples. Both compounds were detected in
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the Southwest QA/QC method blank, and are frequent laboratory contaminants. The absence
of these compounds in the Envirodyne analysis of MW109 (duplicate of both MW102 and
MW108), reinforces the interpretation that the methylene chloride and acetone results are not

accurate. Low levels of 1-1 dichloroethane are indicated in well MW102 and MW109 (3 ppb -

and 6 ppb, respectively). Toluene, ethyl benzene, and xylene were indicated in well MW103
in low levels also.

Two BNA (binuclear aromatic) compounds, chrysene and bis (2-ethylhexyl) phthalate,
were also indicated in low levels in four (4) of the monitoring wells. Bis (2-ethylhexyl)
phthalate was present in MW102, MW105, MW106, and MW109D while chrysene was present
only in MW102.

Several metals were detected at low levels as well. Copper and zinc were consistently
indicated in samples analyzed by Southwest. .Antimony and nickel were also indicated in
approximately half of the samples by Southwest. EEI/TCT reported the presence of arsenic,
mercury, selenium, and silver in the two samples which they had analyzed (MW109 and
MWI109D). While there is a wide disparity in the metals results presented by the two
laboratories, none of the actual reported quantities are at significant levels to be of concern.

Results of radiological analyses for groundwater samples collected during the Phase IT
investigation are reported in Tables 10A through 10D. Due to the propensity of groundwater
samples collected from wells to contain filterable soil particulates which can skew results, all
samples were analyzed as raw unfiltered water and as filtered water using a 0.45 micron filter
medium. All results are reported as picocuries per liter of sample plus or minus the 2 sigma
associated error. Numbers reported as less than (<) the reported value are below the limit of
detectability for the given nuclide and analytical method. All results reported for filtered
samples are indistinguishable from background data as represented by the off-site well water
results of Table 2 in the Phase I report. Further, the filtered data would easily meet all existing
radiological limits established for drinking water by the EPA (40 CFR 141). Of the unfiltered
results four samples (MW-103U, MW-105U, MW-106U, and MW-107U) would not meet the
EPA gross alpha criteria of 15 pCi/l for drinking water, but would meet all other established
limits. However, since raw unfiltered groundwater would not be acceptable as drmkmg water,
this comparison serves no purpose.

7.0 NCLUSION
7.1 iological Investigation
7.1.1 Overland Gamma Survey

The results of the overland gamma survey discussed in Section 2 of this report cleaxly
show that all areas surveyed were indistinguishable from ambient radiation levels assocxated with
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nearby off-site locations. This conclusion is further supported by the results of the unbiased and
composite soil sample analyses which were also indistinguishable from background radionuclide
concentrations for the Phase II investigation area. - _

7.1.2 Soil

_ As discussed above, all unbiased and composite soil samples collected randomly within
the 23 acres area of investigation, were found to have radionuclide concentrations similar to
those measured for samples representing ambient (background) conditions collected for the
'present study, and those collected as background samples for the Phase I investigation. With
regard to the two biased samples (BI and B2) where contamination is evident, refer to Section
7.1.5 for details. '

7.1.3 Sediment

Comparison of sediment samples to background soil samples collected for Phase I and
I shows that all sediment results reported are less than or equal to the corresponding background
concentration with the exception of the gross alpha result reported for sample S4. This sample
was subjected to reanalysis of only the gross alpha parameter by ITC and the result reported to
Dames & Moore, shown in Table 11, was 19.3 + 8.6. The original S4 gross alpha value was
not confirmed by the reanalysis. This makes the initial analytical result a highly suspect data
point, in that, several of the individual nuclides analyzed are alpha emitters, namely U-234,
235/236, 238, thorium-230 and 232 and radium-226." These nuclides are by far the most
. abundant alpha emitters in nature and therefore their 'sum should represent the majority of the
gross alpha activity present. Because the sum of the individual nuclides is only 7.2 pCi/g, and
the analytical techniques used to measure the individual nuclides is more precise than the gross
alpha measurement, especially for a medium such as soil, the gross alpha measurement must be
considered of secondary importance. Further, naturally occurring nuclides which are decay
products of the marker nuclides may add to the gross alpha concentration, but are considered
to be in equilibrium with their parent nuclide and therefore would not add significantly to the
above calculated alpha contributions of the individual nuclides.

7.1.4 Groundwater

As discussed in Section 6.3, groundwater samples were analyzed as unfiltered and filtered
to provide information on the quantity of filterable, and therefore undissolved particulates,
resident in the samples. All results reported in Tables 10A through 10D for filtered samples
' m}ly meet EPA drinking water standards for gross alpha (15 pCi/l), gross beta (50 pCi/l) and
radium-226 + 228 of 5 pCi/l. Further, all unfiltered samples meet these criteria except for the
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gross alpha values reported for sample MW103-U, 17.2; MW105-U, 16.9; MW106-U, 101; and
MW107-U, 202 pCi/l. The gross alpha values reported for these unfiltered samples are also of
secondary importance since the sum of the individual nuclide concentrations fail to confirm the
gross alpha values (see Section 7.1.3). '

Groundwater sample MW102 was also subjected to quality assurance checks having a
sample duplicate analyzed and a sample split analyzed by an independent laboratory. The results
of both tests confirm the results of the original analysis as reported by IT Corporation. Most
values for all tests were reported as below the limit of detection. '

7.1.5. Biased Soil Samples

To provide additional characterization of the two limited hot spot areas identified during
the Phase I study, the survey team was directed to resurvey the original areas, reidentify the
location providing the highest gamma radiation level and remove 2-6" soil samples to a total
depth of 12" to provide preliminary characterization of the nuclides present. These data are
reported in Tables 4B and 4C.

For Area 1 (Tables 4B) the major nuclides identified as significantly above background
are Th-230, Ra-226, U-234, and U-238. These results are confirmed in the sample duplicate -
analyzed by ITC and in the sample split analyzed by CEP except for Th-230. The discrepancy
in the results is due to the differences in analytical techniques used by the two laboratories.
Selected analytical results reported for original samples in Table 4B were reanalyzed with results
shown in Table II. The reanalysis confirmed the original test results. '

For Area 2 (Table 4C), the analytical parameters and major nuclides identified as present
in concentrations more than 3 times background were gross alpha, gross beta, Th-230, U-234,
U-238, and Ra-226. o

Again for sample B2A, as for B1A, the duplicate of the original sample analyzed by ITC
confirmed the initial results. The split sample with CEP again did not identify Th-230 in similar
quantities, nor were gross alpha and gross beta results reported by CEP similar to the ITC data.
B.oth laboratory technique and measurement capability differences are responsible for these
discrepancies. Regardless of the CEP results, any regulatory bodies which would govern clean-
up of the area would consider the highest reported results for regulatory purposes and therefore
the CEP data splits would become meaningless. Further, this round of soil sampling would only
serve to establish the highest potential concentration of nuclides in the area based on surface
gamma radiation results. Further area characterization would be required to determine the
vertical and horizontal extent of the contamination before clean-up activities could proceed. Due
to the elevated levels of uranium-234 and 238 as well as radius-226 in these biased samples it
1s likely that this material originated from the West Lake Landfill property and found its way
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to the present location via surface water erosion.

7.2 I . !Q . C! . 11 '. P

During the course of the Phase II investigation of the Earth City property, several
different classes of both organic and inorganic contaminants were tested for in adjacent surface
- soils, groundwater, and drainage ditch bottom sediment. Organic contaminants tested for
included total petroleum hydrocarbons (TPH), semi-volatile organics, pesticides, PCBs,
herbicides, and volatile organics (VOCs). Inorgamc comammants tested for included metals and
yamde.

7.2.1 TPH

Surface soil composite samples (2) collected from areas adjacent to the West Lake
Landfill had TPH levels below background. Sediment samples (2) collected from the bottom
of a ponded area near the St. Charles Rock Road and from beneath the outlet of a landﬁll
surface water dram likewise had TPH levels below background

7.2.2 Semi-volatiles

Low level concentrations (10-50 ppb)- of several semi-volatile organic compounds were

- detected in both surface composite soil samples. Their presence is attributed to the sampling
technique, which involved mixing the composite inside a plastic zip-lock bag. Plastic bags of
this type often contain residual low level semi-volatiles. The sediment samples likewise
contained low level semi-volatiles (10-19 ppb) which can be attributed to sampling technique.

. Two semi-volatile BNAs, chrysene and bis (2-ethylhexyl)phthalate were detected in levels
near or below detection limits in one and three monitoring wells, respectively, and do not
represent a significant environmental concern.

7.2.3 Pesticides, PCBs, Herbicides, Cyanide

o There were no detectable levels of any of these contaminants in any of the three sampling
media, . ‘
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7.2.4 VOCs

Volatile organics were tested for only in the eleven (11) groundwater samples. Two (2)
VOCs, methylene chloride and acetone, were present in low concentrations in virtually all
groundwater samples tested. These samples were analyzed-by Southwest Laboratory and both
of these VOC components, which are frequent laboratory contaminants, were detected in
Southwest’s QA/QC method blank. Consequently, this provides further evidence that the results
for -these contaminants are due to background contamination from the laboratory environment
and as such are not valid.

7.2.5 Metals

For both the soil sample composites (2) and the sediment samples (2), all metals detected
do not vary significantly from background levels. Groundwater samples were analyzed by two
separate laboratories: Southwest Laboratory and EEI/TCT. Low concentrations of copper, zinc,
annmony, and nickel were detected by Southwest while EEI/TCT detected very low levels of
arsenic, mercury, selenium, and silver. None of the levels detected represent a significant
environmental concern.

D&M Job No. 19943-002-045
June 14, 1990
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Table 1B

SUMMARY OF GAMMA RAMAT!ON ‘FIELD ﬂEASURENENTg
FOR FORD, EARTH CITY RADIOLOGICAL SURVEY
EARTH CITY, MISSOURI

NORTHWEST GRID

MICROREM/HOUR AT 1 METER, AND 1 CM ABOVE GROUND SURFACE !

(E&W) WO W12 W25 WSO - W60 . W70 W80 w90

RN R AARAREE A RN RN RN A RO AR ON RN AN RE N NN AANRE VA AOAN RN AN T AN SR AN AR S

(N&S) y ,
S17 | PHASE 1 SURVEY! LAGOON| PHASE I SIRVEY| 6,5 | 6,6 | 5,5 s/8
$16 AREA LAGOON| - AREA 5,5 7.7 6,6 | $/B
- s15 . LAGOON 6,6 | 6,6 | 5,7 ss8
s LAGOON 6,7 55| 6,6 | s/8
- §13 ) LAGOON 6,6 6,5 5,51 s/8
s12 LAGOON 6,61 6,61 5,61 s/8
- s1 LAGOON . 5,5] 7,7 ] 5,5 s/8
s10 LAGOON 55 66| 55| s/8
s9 LAGOON 5,5 6,6 6,7 | s/8
S8 LAGOON 66| 66| 56| s/m
s7 ) LAGOON 76| 66| 6,7| s/8
86 LAGOON 6,7 6,6 6,6 | s/8
_ S5 LAGOON 78| 76| 6,6/ s/
sS4 LAGOON 7,6 7,7 6,7 | S/8
s3 LAGOON 5,61 7,7 5,6] s/8
= s2 LAGOON 6,5 7,7} 5,5 ss8
i s1 LAGOON 76| 7,61 7,7 s/
- S0 . 5,6 6,5 6,7 | s/8
NO 5,6 6,7 7,6 6,5 8,6 67| s/8
N1 5,6 7,6 LAGOON| 6,6 6,5 7,6 6,6 S/8
N2 5,8 7,7 | LAcoON| 7,7 7.7 77| 6,7 ss8
N3 5,6 6,7 LAGOON| 5,7 6,7 7,6 1,6 S/8
N& 5,7 7,7 LAGOON| 6,6 5,5 6,6 6,7 $/8
_ N5 6,6 6,8 | LAGOON| 6,5 6,5 65| 78] s/
N6 6,5 8,6 | Lacoon| 7,7 | 5,5 7.7| 5,5 | ss8
_ N7 6,6 6,6 | LAGOON| 7,7 6,6 6,8} 6,6 | s/8
N8 6,5 7,8 LAGOON| 6,6 6,7 7,6 5,6 S/8
. N9 5,5 6,6 LAGOON| 7.7 7.7 6,6 6,5 S/8
- N1O | 6,7 8,7 | LAGOON| 7,7 6,5 7.7} 5,6 | ss8
i N1 | 7,7 7,7 | LAGOON| 5,6 6,6 7.6 7,7 | s/8
- N12 | 6,7 7,7 | LAGOON| 5,5 7,8 55) 7,8 ] s/B
N13 5,6 6,7 LAGOON] 5,5 6,7 6,6 5.5 S/8
6,6 8,6 | LAGoON| 7,7 | . 7,7 76| 6,6 | s/8
S/B S/8 S/B ‘§/8 §/B  S/B

- am

I

|
]




Table 1C
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Table-zl

Volumes & Preservatives
S8oil & Sediment Samples

ﬂParameters _ No. | Size Type Preserv

TPH N 1 100 ml ‘glass none.
Semivolatiles 1 500 ml glass hone
Pesticides

Herbicides

Metals 1 200 ml polyethylene none
Cyanide

Radiologic 1 500 gram -'plaggic bag none
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Table 3 -

Organic & Inorganic Data Summary

Soil Samples

e e

parameter Units | BKG COMP1 | COMP2
TPH | mg/kg - | ND ND ND
TPH - Misc mg/kg | 14.9 5.1 5.1
semivolatiles , , '
Benzoic Acid ug/kg | ND ND 30
2-Methf1naphthalene ug/kg | ND ND 10
Phenanthréne | uq/kq ND 'ND 30
Di-n-butylphthalate ug/kg | ND ND 50
Fluoranthrene ug/kg | ND 30 50
Pyrene ug/kg | ND 30 30
Butylbenzylphthalate ug/kg VND ND ND
Bis(2-Ethylhexyl)phthalate ug/kg | ND ND ND
Pesticides/PCBs ug/kg | ND ND ND
Herbicides | ug/kg | ND ND ND
Metals

Arsenic mg/kg | 5.8 5.89 | 7.41
Lead mg/kg | 17.4 | 13.6 15.9
Mercury mg/kg ,ND. ND ND
‘Selenium mg/kg | ND ND ND
Thallium mg/kg | ND ND ND
Antimony ng/kg | 6.9 | ND 7.4
‘Beryllium mg/kg | ND ND ND
Cadmium mng/kg 1.1 ND ND
Chromium mg/kg | 14.5 18.1 15.5
Copper mng/kg | 24.0 22.8 25.0
Nickel mg/kg |18.0 18.3 19.2
Silver mg/kgb ND ND ND
Zinc mg/kg [61.6 |62.4 |57.4
Cyanide ug/kg ﬁb ND ND
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Table 4a

Radiologic Data Susmary
Unbiased Soil Samples

,’ Parameter _Units BKG _uB1 1:73 us3 * UB4 .UBS UB6
'Type" ﬁckgromd investigative lnvestigath)e inve.stigative invest'igative . jnvestigative investigative
Depth 10-6% 0-6v 0-6% 0- 6 0-6" | 0-en L0-6"
Laboratory 17C §17C 1TC 1TC 17C 17C 17C
Gross Alpha pcisg | 33.0 +/- 11.4 | 23.6 +/- 9.9 | 26.0 +/- 10.1 .| 25.8 +/- 10.1 | 20.0 +/- 8.5 | 18.3 +/- 8.3 | 27.5 +/- 9.9
Gross Beta pCi/g | 27.9 - 9.6 | 23.5 +s- 8.5 | 30.0 os- 1.1 | 31,1 4/ 10.9 | 20.0 47- 9.9 | 25.6 +/- 9.7 | 25.1. 4/- 8.0
Uranius-234 pCisg | 1.1 +/- 0.3 | 1.3 +/- 0.3 1.2 4/- 0.3 | 0.9 +/- 0.2 1.0 ¢/- 0.2 | 1.3+~ 03 | 1.2+/- 0.3 '
Uranium 2357236 pCi/g < 0.6 ‘ <0.6 <0.6 <0.6 <0.6 <0.6 <0.6
Uranium 238 pCizg | 1.1 +/- 0.3 1.0 +/- 0.2 1.24/- 03 | 6.9¢/- 0.2 | 0741~ 0.2 | 1.0es- 02| 1.2/ 0.3
Thor ium 230 pcizg | 3.6 4/- 0.6 | 2.5 +/- 0.5 1.8 4/- 0.4 | 224/~ 0.5 | 2.4 9/- 0.4 | 3.09- 0.7:] 2.5 s 0.5 §I
Thor jum-232 pcizg | 1.5 +/- 0.3 1.0 +/- 0.3 1.2 4/-_ 0.3 1.2 +/- 0.3 1.14/- 0.3 | 1.64/- 0.6 | 1.24/- 0.3 "
potassiwe-40 peisg | 18.107- 2.9 | 90.9+7- 1.6 L 117 ¢/- 1.6 | 106 070 1.9 | 17.7 ¢4 2.9 18.6 +/- 3.0 | 19.7 ¢/- 3.2 “
Cesium-137 ptizg | < 0.2 ' 0.3 4/-0.05 | 0.3 ¢/-0.06 | 0.2 ¢/- 0.06 ‘. <0.2 | .<0.2 | 0.2 +/-.0.05 " ‘
Rodium-226 peizg | 1.9 0/- 0.0 ) 109/ 09 | v200 00 | 1247 00 | e 000 e 00 | 124 0 |
[ rediun-228 pcizg | 1.3 ¢7- 0.2 | 1.04/- 0.1 1.24/- 0.2 | 1.24/- 0.2 1.44/- 0.2 | 1.647- 0.2 | 1547 0.27)




Table 48

Radiologic Data Susmary

Area B1 Biased Soil Samples

Parameter Units BXG ___BA BIA___ | 818 BIC
Type _Background investigative | split of élk dupt. of B1A investigative |
" B Depth 0-6% 0-6" 0-4% 0-6" 6-12v
" Laboratory irc 1¢ CEP 17¢ 17c
Gross Alpha pcizg | 33.0 +7- 11.4_ ]| 1650 ¢/- 340 | 44.6 +/- 1.8 | 1980 +7- 400 | 1810 +7- 370
Gross Beta peizg 1 279 ¢7- 9.6 | 313 +/- 66 | 21,2 4/- 0.6 | 304 ¢s- 64 | 214 +/- S8
l[urmim-m pcizg | 1.1 ¢7- 03 | 7.9¢/- 1.0 | 4.2+/- 0.5 | 6.3¢/- 1.1 | 7.4 +/- 1.0
I Uranium 2357236 | pcizg | < 0.6 <0.6 _0.64/- 0.2 | <0.6 <0.6
Uranium 238 peisg | 1.147- 03 | 6.94/- 0.9 | 1.6+~ 0.3 ) 634/~ 1.1 ] 7.04/- 1.0
Thorium 230 pcisg | 3.6 +/- 0.6 | 1580 ¢s- 370 | <0.2 1390 ¢/- 270 | 1430 +/-_ 360
Thorium-232 peisg | 1.5¢/- 0.3 | 5.1¢/- 1.6 | 1.04/-0.2 et es- 1.1 | 674/ 2.2
Potassium-40 peizg | 18.1 ¢- 2.9 | 12.6 470 2.2 | 410 oy- 1.6 | 6.84/- 1.5 | 11.6 /- 2.0
||_cesium-137 irg | <o.2 1 _<0.2 0.1 +/- 0.1 | «0.2 0.3 +/- 0.1 '
" Radium-226 peizg | 1.1 e7- 0.1 395 +/- 3.3 | 41.4 +/- 0.4 29.6 +f- 4.5 ] 26.0 +/- 3.7 “
" Rodium-228 peirg | 1.3+/- 6.2°] 1.0+/- 0.3 | <0.1 1.0+/- 0.3 | 1.3+/- 0.3 “




Table 4C
Radiologic Data Summary
Ares B2 Biased Sofl Saq:lu

Parameter Uni ts BKG I BZA‘ B2A 828 82C .
Type 8ackground . investigative | split of BéA d@(. of 82A ‘investigative ' :||
Depth 0-60 0-6" 0-6" 0-6 6-12"
taboratory 17c e CEP 17¢ 1Ic
Gross Alpha ptisg | 33.0 /- 11.4 | 7810 «/- 1570 | 199 +s- 2.4 ] 5560 +s 1120 | 1080 ¢s- 220
Gross Beta peisg | 27.9 ¢/ 9.6 | 969 +/- 197 | 3¢.54/- 0.5 | 776 4s- 159 | 149 4s- 35
Uronium-234 peizg | 1.1 4/- 0.3 1 18.04/- 2.4 | 144 4/- 0.8 | 11.3 /- 1.5 | 2.64/- 0.3 "
Ureniwm 2357236 | pcizg | < 0.6 _ 2.1 +7- 0.6 | 0.24/- 0.1 | <0.6 0.7 +/- 0.2 1'
Uranium 238 peizg | 1.1 4/- 0.3 | 1.6 0/- 1.6 | 244/ 0.3 ) 6.5¢/- 0.9 1 2.1 4/- 0.8
Thorius 230 pcizg | 3.6 +7- 0.6 [ 3720 «/- 780 { <0.2 2820 +/- 580 | S74.47- 113
Thorium-232 peisg | 15 ¢/ 0.3 | 6.547- 1.3 | 1.3/~ 0.5 | 1304/ 3.0 | 1.2/ 0.5
Potassium-40 peisg | 18.1 os- 2.9 | 94 es- 1.8 | 9240 33 | 9240 1.7 | 9854 16|
Cesium-137 peizg | <o0.2 0.2 <0.1 | w02 <0.2
Radiue-226 peizg | 1.0 ¢s- 0.9 1150 47- 1.9 | 1324/~ 8.0 | 59.34s- 4.7 | 9.94/- 1.6 b§
Rodium-228 pcizg | 1.3 47 0.2 | 1.34/- 0.4 | 150 +/- 38 1.2+4/- 0.3 ] 1.0 4/- 0.2 ;—'_l '




Table 40
Radiologic Data Sumsary
Composite Soil Samples

COMP2

Parameter Units BKG COMP1
ng- * Background lﬁvesmative 1 investigative
Depth 0-6v 0-6v | o6
Laboratory II_C 17C ) 17C v
" Gross Alpha | pCisg § 33.0 +/- 11.4 | 15.0 +/- 7.1 | 18.4 4/- 8.2
Gross Beta pcizg | 27.9 +7- 9.6 | 25.5 ¢/~ 10.1 | 21.8 +/- 9.8
Uranium-234 pCisg | 1.147- 6.3 { 1.0/~ 0.3 | 1.0 +/- 0.2
Uranium 235/236 ifg | <o0.6 <0.6 <0.6
Uranium 238 pcizg | 1.1 47- 0.3 | 104/ 0.3 ] 0.8 /- 0.2
Thorium 230 peizg | 3.64- 0.6 | 2.247- 0.5 | 2.6 4s- 0.4
Thorium-232 peiza | 15470 0.3 | 134/~ 0.3 ] 1.24/- 0.3
Potass ium-40 pCizg | 18.1 47~ 2.9 | 10.1 47+ 1.4 | 18.2 ¢/~ 2.9
Cesium-137 peizg | <o0.2 0.2 <0.2 '
Radium-226 pc;/J" 1.0 e7- 0.1 | 197+ 0.9 | 1:2.4/- 0.1
. Radiun-228 pCisg | 1.3 47 0.2 | 1.24/- 0.2 | 1.34/- 0.2




Table 5

. , v Organic & Inorganic Data Summary
L : S8ediment Samples:
Parameter Units | BRG 83 84
{

TPE ) mg/kg | ND ND ND
TPH - Misc | mg/xg |14.9 | 12.0 | 6.3
gemivolatiles | '
Benzéic Acid ug/kg | ND 35 140
2-Methylnaphthalene ug/kg | ND ND ND
Phenanthrene ug/kg | ND 30 |40
Di-n-butylphthalate ug/kg | ND 10 100
Fluoranthrene - »ug/k§ ND 40 ND
Pyrene v . ug/kg | ND 50 30
Butylbenzylphthalate ‘ ug/kg | ND ND 50
Bis(2-Ethylhexyl)phthalate ug/kg | ND ND 190 -
Pesticides/PCBs | ug/kg | wD ND ND
Eerbicides ug/kg | ND { ND ND
Metals. | 4 :
Arsenic , mg/kg | 5.8 2.12 5.6
Lead - ' mg/kg | 17.4 12.4 17.8
Mercury mq/kg | nD ND 0.18
Selenium | | mg/kg | ND ND ND
Thallium o | mg/kg | ND ND ND
Antimony - mg/kg | 6.9 |ND 6.7
f Beryllium , ‘mg/kg | ND ND ND
Cadmium : mng/kg | 1.1 |ND ND
tfbromium B mg/kg | 14.5 5.5 13.1
Copper - ; mg/kg | 24.0 |1s5.2 |23.0
Nickel ng/kg | 18.0 9.7 |16.3
Silver ng/kg | ND ND ND
Zinc

mg/kg | 61.6 32.8 56.8

' &anide

ug/kg | ND ND ND




Table 6
Rediologic Data Summary

Sediment Samples

Parameter Units BKG ST S2 -SB—W Sk
Iype‘ Background investigative investigative investigative investigative
" Depth 0-6 0-6% 0-6" 0-6n 0-18»
Laboratory 1e 1c e 17C 11c

Gross Alpha pCi/g 33.0 4/- 11.4 | 321 ¢/- 11.8 | 174 o/- 7.7 [ 23.2 470 9.1 | 219 +s- 50
Gross Beta pecizg 27.9 ¢/-- 9.6 | 26.7 +/- 11.0 | 25.7 +s- 9.1 | 17.9 ¢/- 7.6 | 27.3 ¢/ 9.4
Uranium-234 pCi/g 1.0e/- 03 | 104 03] 1.0e/- 03| 0.7+~ 0.2 | 1.0+ 0.3
Uranium 235/236 pCi/g < 0.6 <0.6 <0.6 <0.6 <0.6
Uranium 238 pei/g 1.1%/- 03 | 09+/- 02 | 1.14/- 03 ]| 0.8+¢/- 0.2 | 0.64/-0.2
Thorium 230 pCi/g 3.6 4/- 0.6 | 1.3¢/- 0.3 | 2.3¢/- 0.4 | 2.6 +4/- 0.4 | 2.4 +/-_0.5
Thor ium-232 pCi/g 1.54/- 0.3 | 1.0+/- 03 | 1,24/- 0.3 | 0.7+/- 0.2 | 1.1+ 0.3
Potassium-40 pCi/g 18.1s7- 2.9 [ 17.747- 3.0 | 504/~ 1.0 | 10240 1.6 ] 10.9 ¢s- 15
Cesium-137 pei/g < 0.2 <0.2 07 +7: .03 | <0.2 0.2
' Radium-226 pCi/g 10¢/- 0.1 | 12472 0.2 | t.24/- 0.1 | 0.84/- 0.1 124 04 |-
Radi un-228 pCife 1.34/- 0.2 | 1.247- 0.3 | 1.34/- 0.2 | 0.6+/- 0.1 | 1.3 4/- o.dl




TABLE 7

FORD (EARTH CITY), PHASE 11 PROPERTY EVALUATION
DOMNHOLE GAMMA LOGGING RESULTS

DEPTH - | MELL | WELL | WELL | WELL | VELL | WELL | MELL
(6% INTERVALS)| UMITS' | mu-101| mu-102| mu-103[ mi-104| mi-105| wa-106| mi-107
6 A CNTS/MIN| 3600 | 4000 | 4000 | 3900 | 3700 | 3800 | 3600
1?2 B CNTS/MIN] 4000 | 4200 | .4000 | 4200 | 3600 | 3800 { 4000
18 ¢ CNTS/MIN] 4000 | 4200 | 4000 | 4400 | 3800 | 3800 | 3600
26 D CNTS/MIN| 4000 | 4200 | 4000 | 4400 | 4000 | 4400 | 3800
30 E CNTS/MIN| 4200 | 4300 | 3200 | 4500 | 4000 | 4400 | 3800
36 F CNTS/MIN| 4000 [ 4200 | 4000 | 4700 | 4000 | 4000 | 3600
42 G CNTS/MIN| 4000 | 4200 | 4000 | 4500 | 4000 | 4000 | 3800
48 H CNTS/MIN| 3600 | 3900 | 4000 | 4000.] 4300 | 4000 | 3400
5 1 CNTS/MIN|] 3400 | 3700 | 4000 | 3300 | 4000 | 4000 | 3400
&0 J CNTS/MIN] 4000 | 3800 | 4000.| 4000 | 3500 | 3200 | 3800
66 K CNTS/MIN| 4000 | 4000 | 4000 1 4000 | 3600 | 4200 | 3800
7”0t CNTS/MIN| 3800 | 3700 [ 4000 | 4300 { 3800 | 4400 | 4000
7 M CNTS/MIN| 3700 | 3700 | 4000 | 4300 ) 3800 ) 4400 | 4000
8 N CNTS/MIN| 3700 | 3700 | 4000 | 4300 | 3700 | 4400 | 4200
] o CNTS/MIN| 3500 | 3800 | 4000-| 4000 { 3800 | 4200 | 4000
9% P CNTS/MIN| 3600 | 3700 | 3100 | 4000 | 4000 | 4000 | 4200
102 Q CNTS/MIN| 3400 | 3700 | 3400 | 4000 | 4000 | 4200 | 4000
108 R CNTS/MIN| 3400 | 3700 | 4000 | 4000-| 4000 | 4000 | WATER
14 S CNTS/MIN| 3200 | 3600 | 4000 | 3300 | 3300 | 4000
120 1 CNTS/MIN] 3500 | 3300 | 3600 | 3400 | 3400 | WATER
126 u CNTS/MIN| 3400 | 3200 | 3700 | 3900 | 3900
132 v CNTS/MIN| 3400 | 3000 | 3400 | 3900 | 3%00
138 W CNTS/MIN| 3500 | 3000 3600 | 3700 | 3700
144 X CNTS/MIN| 3600 | 3000 | 3600 | 3700 | 3700
150 Y CNTS/MIN] 3400 | 3000 | WATER | WATER | WATER
156 -2 CNTS/MIN| 3300 | 3000 -
162 AA | CNTS/MIN| WATER | 3100
168 AB | CNTS/MIN 3100
174 AC CNTS/MIN WATER .

Readings are in gross counts per minute without background subtracted.



Table 8
Volumes & Preservatives
Water BSamples

parameters No. | Size __ Type _ Preserv
VOAS o 2 40 ml - ‘glass HC1
semivolatiles 1 2 liter amber giass none
_pesticides/PCBs‘ 1 1 liter amber glass none
Herbicides . | 1 |1 liter - | amber glass none
Metals 1 250 ml | polyethylene HNO,
Cyanide 1 500 ml L polyethylene NaOH
Radiologic 1 4 litef ‘| plastic HNO;
(Filtered) . :
Radiologic | ‘ 1 4 liter | plastic HN03 
(Unfiltered) : :




© Table 9
organic & Inorganic Data Susmary

Vater Samples
PARAMETER untts | me-101 | mu-102 | mi-105 | ww-106 | mu-105 | wi-106 | mu-107 | w108 | wu-109 | wu-1000 m-ﬂﬂ
» Type inv inv inv inv inv inv inv 102 102 102 rinse
, . Laboratory S SW SW Sw W SW - SW SW EEL EE} W
VOCs (selected) ‘ _ ‘ .
Lnemylene Chloride ppb 18 8 16 8 26 B 1 J8 18 8 19 8 16 8 15 B N ND 16 B
[l acetone ppb 5 ND 178 5 JB 6J 4 J 34 ND W ND 448
1-1 pichloroethane ppb ND 34 ND ND ND ND ND ND 6 ND ND
1-1 Dichloroethene ppb ND ND ND ND ND ND ND 3 ND ND M
Toluene ppb ND ND 8 ND ND D ND ND ND ND ND
Ethyl Benzene ppb ND ND 2 ND ND ND ND WD ND ND ND
Xylene ppb ND ND 10 ND ND ND ND ND ND ND ND
Semivolatiles (selected) _
Di-ethylphthalate _peb ND ND ND . ND ND ND uo" ND_ ND ND 8J
Bis(2-ethylhexyUphthatate | ppb | wp 208 | wo ND 2.4 27 ND ND M "% D
Chrysene ppb ND 1J ND ND ND ND ND ‘ND N ND ND ,
Pesticides/PCB3 - ppb ND ND ND ND _ ND ND - ND ND e ND ND T
Herbicides ppb ND ND ND ND ND WD ND ND ND ND ND
Metals (selected) ‘
Ant imony peb | wp ND 3.5 | w ND 6.7 | 331 3.5 ND ND WD
Argenic ppb ND ND ND ND ND ND ND ND 3.1 2.5 ND
Copper ppb | 152 326 43 131 73 80 62 81 ND ND 102
Mercury ppb ND ND ND ND ND ND ND ND 0.48 . I wp D
Nickel _ppb ND 13.8 | np ND ND ND 10.9 14 o ND ND
Selenium _ppb | wo ND ND ND ND ND ND ND 1.3 " ND-
Sitver peb ND ND ND “ND ND ND ND ND 1.1 ND. ND
Zine peb | 102 52.8 34.1 40.7 489 56.4 43 .5 | w ND 40.5
Cyonidé - ppm ND ND ND N ND ND ND ND ND ND 'un




Table 10A

Radiologic Data Summary

Uater Samples

, Parameter Units Motm m101-F m102-y M102-F MW103-U M4103-F “

” Type investigative lm)estlgative -~ jnvestigative investigative in;restiga_tive investigative

, ) Unfiltered Filtered Unfiltered Filtered : V vl.l‘nﬂltered Fllte’l;ed _

Laboratory e 11c 11c e 11e 11c

Gross Alpha iszt_| <10.0 <7.7 < 8.1 <2.3. 17.2 +/- 9.6 | <7.0 ]I
Gross Beta pCist | 26.1 +/- 8.4 | 9.5 4/- 6.3 | 7.14/- 5.5 | <8.4 23.4 +/- 10.1 | <13.4 "
Urenium-234 pcizt | 9.1 47 1.8 | 1.3+/- 0.3 | 1.44/- 0.4 | 2.4 ¢/- 0.6 | 1.34/- 0.2 | 5.14/- 0.9
Urenium 235/236 | peizt | 1.4 +/- 0.6 | < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Uranium 238 pcizt | 8.6 +/- 1.7 | < 1.0 1.3+/- 0.4 | 1.6+/- 05 | 1.2+/- 0.2 ] 3.64/- 0.7
Thorium 230 pcizt | 1.04/- 0.4 | < 1.0 < 1.0 < 1.0 1.2.¢/-_ 0.5 ] 1.6 +/- 0.5
Thoriuw-232 peizt | < 1.0 < 1.0° < 1.0 < 1.0 < 1.0 < 1.0
Potassium-40_ pCi/t <30 <160 <140 <180 <150 <180
Cesium-137 | peist | <20 <20 <20 <20 . <20 <20 i
Radiuw-226 A peint | < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Rodiue-228 pcizt | < 3.0 < 3.0 < 3.0 < 3.0 < 3.0 < 3.0




Table 108

Radiologic Datas s-ry

Water Semples
_ S— -
Parameter Units 104-U MI104-F M105-U MW105-F M106-Y wMa106-F
Type investigatlve investigative investigative investigative investigatlvé investigative
Unfiltered Fittered untiltered Filtered Unfiltered Filtered
Laboratory. me___ 11 11c 11c e 1c
Gross Alphs peist | 1.4 +7- 7.4 | < 2.0 16.9 +7- 8.3 | < 10.1 101 +/- 23 < 10.2
Gross Beta peist | 18.7 47 7.4 | < 8.3 16.5 ¢/- 9.1 | 7.32 ¢s- 5.6 ] 29.5 +7- 12.2 | < 16.0
Uranium-234 pcist | 3.847- 0.7 | 2.0¢/- 0.5 | < 1.0 1.3¢/- 03 | 2.2+/- 05 | 3.8+ 0.6
Uranium 2357236} peist | < 1.0 f< 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Ursnium 238 peist | 2.7e/- 0.6 | 1.14/- 0.4 | < 1.0 < 1.0 1.4 +/- 0.4 | 2.74/- 0.5
Thorium Z30 peist | 2.0¢s- 0.6 | < 1.0 < 1.0 < 1.0 4.5 +/- 1.2 | < 1.0
Thor ium-232_ pcizt | 1.54/- 0.6 | < 1.0 < 1.0 < 1.0 6.1 4/- 1.5 { < 1.0
Potasaium-40 peizt_| <140 104 +/- 60 145 ¢/- 76 | <140 283 +/- 114 <140 ;
Cesium137 pcizt | < 20 <20 - < 20 < 20 < 20° <20
Rodium-226 peizt | < 1.0 < 1.0 < 1.0 < 1.0 1.6 +/- 0.3 | 1.04/- 0.3
Radium-228 pcist | < 3.0 < 3.0 < 3.0 < 3.0 < 3.0 < 3.0




Table 10C
Radiologic Data Sumsary

Vater Samples
Parameter Units MO?—U M107-F WiﬁB-U MW108-F MWw109-u : mI109-F “
Type -investiga'tive ln&stlgative dupl . w102-u dupl. W102-F | split mu102-U | split migg_-_r_
Unfiltered Filtered Unfiltered Filtered . Unfiliered ‘ Filtered
Leboratory 17¢ 17c e e CEP CEP
Gross Alpha pCi/L | 202 +/- ’36 < 10 < 7.5 < 10.6 < 2.0 < 2.0 “
Gross Beta pCi/t 17.7 +/~ 11.0 < 9.3 < 10.3 < 8.4 7 +4/-3- < 3
Uranium-234 pcizt | < 1.0 1.6 ¢/- 0.4 | 2.2+4/- 05 | 3.6+/- 0.6 | < 0.6 < 0.6
Urenium 235/236 | pcist | < 1.0 < 1.0 < 1.0 < 1.0 < 0.6 < 0.6
Uraniue 238 pcizt { < 1.0 1.2 +/- 0.3 1.74/- 04 | 2.94/- 05 | < 0.6 < 0.6
Yhorium 230 pCi/t < 1.0 < 1.0 1.6 +/- 0.6 | < 1.0 < 0.6 < 0.6
Thorium-232 pCi/t ] < 1.0 < 1.0 < 1.0 < 1.0 < 0.6 < 0.6
Potassiue-40 peizt_| <180 <180 <190 <150 < s <5
Cesium-137 peist | <20 < 20 < 20 < 20 11.0 +/- 0.8 | < 2
Rodium-226 pcist ] < 1.0 < 1.0 < 1.0 < 1.0 1.5 +/- 1.0 | < 0.6
Radiue-228 pcist | < 3.0 < 3.0 < 3.0 < 3.0 K < !l




\ater Sasples

Radfologic Data Summary

!r;arueter Units m110-U w110-F WAT “
- Type » rinse ringe Aséi(‘rinse ‘ —“ :
Unfiltered Filtered _
taboratory "'C 17C 17C “

Gross Alpha pcist | < 1.0 < 1.0 “
Gross Beta pCi/t < 4.0 < 4.0 ‘"
Uranium-234 pci/t | < 1.0 < 1.0

Uranium 235/236 pci/t < 1.0 < 1.0 I
Uranium 238 pCi/l < 1.0 < 1.0

Thori't- 230 pCi/t < 1.0 < 1.0

Thor ium-232 peist | < 1.0 < 1.0

Potassium-40 jci/l <100 <190

Cesium-137 4 pcizt | <20 < 20 )

Radit.-Z?b i/l < 1.0 < 1.0

Radium-228 pCi/L | < 3.0 < 3.0 1




TABLE 11

SAMPLE REANALYSIS DATA

Type Parameter(s) | Date | Results + 2G (units)
Reanalyzed ,

Sediment | Gross alpha 5/25/90 19.3 + 8.6 (pCi/g)

Soil Gross alpha '5/25/90 1140 + 240 (pCi/g)
Gross beta 5/25/90 250 + 53 (pCi/g)

Thorium-230 | 6/07/90 1750 + 360 (pCi/g)

B2A Soil Gross alpha 5/25/90 4100 + 830 (pCi/g)
Gross beta 5/25/90 627 + 129 (pCi/g)

Thorium-230 | 6/07/90° | 3530 + 970 (pCi/g)
Radium-226 5/25/90 89.5 + 4.7 (pCi/g)

) Radium-228 5/25/90 < 1.16 (pCi/g)
MWI106-U | Groundwater | Gross alpha 5/25/90 307 + 133 (pCi/g)

D&M Job No. 19943-002-045
June 14, 1990
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APPENDIX A

Certificates of Calibration




TCRON CORPORATION

12345 KINSMAN ROAD, NEWBURY. OHIO 44065
(216) 564-2251 telex 980474
'i - CERTIFICATE OF INSTRUMENT CALIBRATION
4 ,
i | DAMES & MOORE | AAHD
CUSTOMER: — gs HOCHO
' micro rem . ' A880N
INSTRUMENT MODEL :——r - SERIAL #

CALIBRATION DATA

r | ' 1

é | !

RANGE EXPOSURE RATZ!INST. READING; EXPOSURE RATE| INST. READING|

! o , ’;

X1000 160 mR/h 163 40 mR/h 40 !

_ : |

- ; _ _
X100 " 16 mR/h 16 , 4 mR/h a4
i" X10 1.6 mR/h 1.6 400 uR/h 400
i_ X1 160 uR/h 160 40 uR/h 40

iJ X0.1 : 16 uR/h 16

‘ol THE Cs~-137 1 Ci SOURCE USED FOR THIS CALIBRATION HAS A CERTIFICATE -
STATING ITS TRACEABILITY TO N.B.S. (N.I.S.T.) STANDARDS.

-4 "§* INSTRUMENT CALIBRATED WITH A CS-137 GAMMA SOURCE USING A CONVERSION
',‘ FACTOR OF 1 urem/h

- : 1 uR/h

” ~ OTHER CALIBRATI yj AVAILABLE UPO REQUEST.

C
AN QN . }‘1%‘ /O
/} ' DATE: -

I,“ CALIBRATED BY:—=



'I CRON CORPORATION

12345 KINSMAN ROAD, NEWBURY, OHIO 44065
(216) 564-2251 telex 980474

CERTIFICATE OF INSTRUMENT CALIBRATION

!

~ DAMES & MOORE | S
we CUSTOMER: ‘ S Qs ’-I(}O‘f/D
. micro rem A882N.
-l INSTRUMENT MODEL: ' , SERIAL #
_i CALIBRATION DATA
_' i ] i : ;
] o " :
= | RANGE EXPOSURE RATZ|INST. READING|EXFOSURE RATE; INST. READING|
o |
1
1 ;
- , T o
== | . X1000 160 mR/h 160 | 40 mR/h 40 g
i | i
" l , ! i
_' X100 - 16 mR/h 16 . ! 4mR/m 3.9
' |
i“ X10 1.6 mR/h 1.6 | 400 uR/h 400
| X1 160 uR/h 160 - | 40 uR/h a0
i] X0.1 16 uR/h 16

- THE Cs-~137 1 Ci SOURCE USED FOR THIS CALIBRATION HAS A CEQTIFICAT“
i STATING ITS TRACEABILITY TO N.B.S. (N.I.S.T.) STANDARDS

]' INSTRUMENT CALIBRATED WITH A CS-137 GAMMA SOURCE USING A CONVERSION
~ FACTOR OF 1 urem/h

1 uR/h

i] OTHER CALIBRATIONS AVAILABLE PON REQUEST.
CALIBRATED BY :—==\ /)”FMC*C e | oare. =19 -90

-
i ”
i ) | //

i~ L4
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| ) (- asead| 1003 | metls
J (.15 | Mmoo 05 QA -HouL < ¢ OOA
[-3.€ [AWe! S ‘S-?A]'L)QLA(PS_
2 - 1K N ___L___ 11375/
| [ -S20«L | /O, off CaD ]
i, \L W A2 <20 (- [1AD0) > ANQ - +l<
\ o - | ' -
e e e e e
Relinquished byt | Date | Tima Recelved byt | Date | Tlme|Relluqulahed byi]Date | Time | Recelved by: Date .| Tlae
- (Slgnature) . {Stgnature) - (Signatura) (Signature)
A ZJZA://C > ' ' : '
itelinquished byt |Date |Timo Recelved byt | Date | Tlme|flellnqulshed bLyt|Date | Time Recelved by: Date | Time
(Slgqatur;e) : . (Slignature) (Signature) . (Slgnature)
Rcflmulnhéd Byx Date | Time Racelved bLys | Data Tlwe|Rellngqulaled byx. Date Time ncicclved by:t | Date | .Tiame
(Slgnnture)‘ (Signature) . (Stgnature) (Signature)




l

'

73

DAMES & MOORE ClIAlN OF- CUSTODY RECORD

-_ -.. -.. - ‘[-Jmmmmmwmmmmmm‘

“1Sample Source & Clienl

Fleld Parsonnel (Signalure)

Project Title Job No.
. Sample ,
Date | .Time |S“Dm',\’l': . Type C(:\:SEH?I:NS‘ Sampling Sll? H.emarkfs |
Y1s-7p 1/0 | MuIOG K 36 D - Hoal LIC JONA .
| . (- 3 Aog Sean: walcdles
[ _ [ J - (£ : Arhe AQ[L [ m>§’('
I |- ZOnR e ot! cr)
U/ { - sl J,//\ )C)g A/\Q_‘}}{ [
FPoo | Moo (07 P2 Ly on :
AP | - 2 €& £ 8 Sem. el A ((’s
A 12 L0 lrea k. /j&ff
| [ $DOBL g off CAJ :
L v | D320 HAO0 5 Mo Vs '
V| — |TE-¢ [~ Al _HCo _QOon
- . f : - \-._ ©m i
Relinquished bys | Date | Tima Recelved byt ] Date | Time|{Relinqulehed bLy1}Dates | Time | Recelved bys Date | Time
(Signature) (Slgnature) (Signature) (Signature)
Reltnqutehed by: |Date |Tiwma ‘Recelved byt | Date | Tlme|Rellnqulshed byt|Date | Tlme | Recelved by: Date | Time
(Signature) : _ (Signature) (Stgnature) . (Signature)
Rcilnqu_luhe’d byx‘ Date | Time Rac‘cl‘vcd bys | Date Time[Rellinquiahed by: Dat; | Time Recelved by: | Date | Tlme
(Signature) V(Slg'n.nture) . ~ (Signature) (Signature)




- B"“H q‘)" "ﬁ’h— i EJC)*Q_@!/ E«/*‘ ﬁ/‘)*‘ *‘;“Fl)—‘l

3/4- 9 h‘/Sz?

,; (DOK"“) ‘

DAMES & MOORE CHAIN- OI‘—CUSTODY RECORD | | |

sy

Flold Personnel (Signalure) - -

Sample Sowtce & Client = J5_ ¢ |

Project Tille Job No. 72 /3 -O0 3.

| . Sampl ~ _ —

Dats | Time | PRmple .19%'39 o s Sampling Slte l .~ Remarks

412 (700 (Moo | 2 l O, Sears 2ot sk, tral’ |Cui
72X2o M LIS N XY [ / . e
/030 |PMuo (0F [ D) :
/330 Imw (03 / 2
/430 \muo toy | 2 W

7e-a | ¢ :; o

ydl

VAR

/-

7

\
1y

AT

7 — —7 <~ ‘
AR A4 A _
4 v .
Rellnquluhcd by¢ { Date | Tima Recetlved byt | Date | TimefRellnquliahed bys|Date | Time | Recelved byt Date | Tlae
(s1 natur : (Signature) (Signatura) (Signature)
DAL 5>
Rellnquluhed byt |[Date [Tima Recelved byt | Date | Time{Rtellnquiehed byt|Date | Time Rcceived byt [ Date | Tlime
(Signature) _ (Signature) (Signhnture) . ~(5ignature)
Rellnqulehcd by: |Date |Tima Recelved byt | Date | TlmelRelloquinhed bys|Date Time | Recelved by | ‘Date | Tlae
(Signature) (Signature) (Slgnature) ‘ (Signature) o




DAMES & MOORE CHAIN-OF-CUSTODY RECORD

\

Sample Source & Clien!

Fleld Personnel! (Signature) - -

Project Tiile ‘ Job No. /92«3 -0 T
Sample ' | '
oatd [ Tima | FATRE | Ty | cominars samping Stte || Remarks
Y2 |[l00 | Mus107 | eodty 7 ) _ " U, Senioal Aos
— | |  —— ] ‘
l /' \ // / o

\
\
\
\
A

[
/
[

/

7 e =
Relinquished byt | Date | Tima Recelved byt | Date | TimelRelinquiashed byijDate | Time | Received by: Date | Time
- _(Slgaature) // (Stgnature) [ o (Signature) {Signature)
v p ’ZO(A “1 1
//ﬂ@{ /> 57 Nlbgbarr ] WV [ . |
Rellnqulehed by: |Date | Tlima Recetved byt | Date Time|Rellnquished bLyt|Date Time Recefved by: Date | Time
(Signature) ~ (Stgnature) (Signature) . (Signsture)
Reliwquislicd by: |Date |Tima | Hhecelved bys | Date Time ncl(hqulnhed by:|Date | Time Recefved by! Date T!me
(Signsture) (Signsture) . (Slgnature) : (Signature) -
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H--u————ﬁﬁ

: b . C(. P
DAMES & MOORE CHAIN-OF-CUSTODY RECORD

"y f#/z o

Sample Source & Client  Fn/ Flold Personnel (Signature) - -
Project Title E T e Job No. /G5 /3-002
‘ Sample i
; Sample . No. ol
Date | .TIme I.D. No. ] lype Contaluers Sampling Slie Remarks
417 (o0 . (MusloFe | woele { l% /ecc(d/o\L(J
1102|1199 \Mus 10F F | woa i ' Anelyaes-
(. m—
Rellnqulnlu.-d byt | Date | Time Neceived byt | Date | Tlme|Rellnquiahed bys|Date | Time | Recelived bys Date | Tiwe
lgnature) (Slgnature) (Signatura) (Signature)
Vze / / df1s ] s7wo
telfnquished bys |Date | Tiwe Recetved byt | Date | TimejRelinquished byt{ilatea | Time Recefved by: Date | Time
(Signature) _ (Signature) (Sigunture) (Sfgnature)
Rellmquished byt [Date |[Time hecelved byt | Date Tlme{Relioquiahed bLytiDate | Tlne Received byt Date Tlae
(Signature) : (Signsture) (Signature) o (Signature) '
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APPENDIX C
Laboratory Analytical Data
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L.“_._Ju 1200 LA L] @ Lacneban )y )xwl/lu NN S PRI

Dames %
11701 Borman Drive,
ouls, MO &3146&

Saint L

Attn: Dave Pdrington

Work 1ID: .
PO# ;-

Tact

Gross Alpha
Grnss Beta
Cesium-137
Pntéssium440 |

Radium-226

Moore

Units

pCi/liter
pCi/liter
pCi/liter

pCi/liter

pCi/liter

Radium-228
Thorium-228

Thar1um-230

pCi/1iter

pCi/liter

pCi/liter

Environmental

Suite 340

109U
08/17/90 11:00

¢
14/-3
11.00.8

{3

1.5¢/-1.0

(1
€0.6
0.6

OUT OF BTATH

[ S AR W N NN A N N B
(LI BN TN L LN O R [ T LI

"O/ BHALG-218HH ¢ rax- BOY-98E-928Y

Date Received: 04/18/90
Date Reported: 05/09/90
Work Order: 90-04-333
Category: ‘
~ DAMES & MOORE
MAY 14 1990
| MW109F SL.Lous, wissoyum)
04/17/90 11:00 -
{
<3
&2
5 |
0.6
0
{0.6
0.6

s e ey cnnneetnn wnt h et naene wil ot souerad (vereree o

vty
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' . ';"‘ CoNtrols fOr ENVIFLININIIGEIILWGE 5 LILILILIIg 18w

u__‘; ad, L LHIX D3O @ Sianta - L ‘uw Moo bl 2 i ouT OF @TATE 7 \01645 21 688 ¢ rax- 508-882-9288

: Page 2 CEP, Inc.  REPORT Work Drder #  90-04-353
( Received:  04/18/90 | 05/09/90 16:18:30 Continued From Above
J Test | | M109  MW109F
| B ; ~ Units . ) S
(. ‘ SR 04/17/90 11:00 04/17/90 11:00

Thorium-232 | 0.6 <0.4 |

pCi/liter .

Uranium-234 0.4 0.6
) pCi/liter .
Uranium-235 ' <0.& 0.6
‘ : pCi/liter
-~ Uranium-238 0.4 0.6
§ : pCi/liter |

Certified By: /jiééézzzAZ:f———-——__——-~\




Page 1 ITRSL Oat Ru’e REPORT Work Order & SO-04-049
Received: 04/13/90 - - 05718790 19:17:24
REPORT DANYES & MOORE PREPARED [T/RADIOLOGICAL SCIENCES LAB.
TO 11701 BORMAN DRIVE ' BY 1350 BEAR CREEW ROAD
SUITE 340 RIDSE; TN 37831
ST. LOUIS, M0 63146 TIFIED BY
ATTEN DAVID PLRINGTON ATTEN ERS

PHONE 415-482-9707 CONTACT JIM DILLARD

CLIENT DWES ST SWPLES |
COMPANY DAES & MOORE , o '

FACILITY ST LOUIS. MO
NMIQMCTWITSANDRMTS U-150 AND TH-220 AND

e/ ! "

232 ADDED Rspmr
- WORK ID WATER SAMPLE -
TAKEN
1 S
P.0O. ¢
= INVOICE under separate cover
" SAMPLE IDENTIFICATION TEST CODES and NAMES used on this report
01 WAT : CALPHA CROSS ALPHA
GBETA NOSS BETA
- 65 __ oA CAPM SPEC
-RA226 RA-225
: RA28 RA-228
’ THZS TH-228
THZ0  TH-230
’ THe32 TH-232
U234 -4
U235 _ U=235/23%
V238 U-238

f

el

MAY w2 15%0
ST, LU, wiSSOURS

—rlt_
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BN N e e e

]

Page 2
Received: 04/13/90
SAPLE 1D WAT

ITRSL Oat Ridge

UNITS pCi/1

WRTN 03/18/90

CAMMA SPEC

K-40
Cs-137

RESLT

<1, BIER
Q 06+

25101 OTHER

REPORT
Results by Sampie

FRACTION TEST CODE NAE QAT SPEC T p—
Date & Ti Colllchl 04/ 12795 egory

Hort Qrder § SO-04-0A9

mxrxsn‘nv KDF

RESAT  2-5I6m

CROSS ALPHA 2 7B+ 0. 36E+1
CROSS BETA 4.9+ 2 17E40

RA-225
RA-228
U234
V-235/236
V-238
TH-230
22

2 16EH0 0.6
<4.88E40

1.0X+1  0.20€+1
lL0EH

8 6540 1.B0EX
4 01E+1  0.67e+1
1. 0EX0 ‘
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I - Page 1 ITRSL Cat R“,e REPORT Wort Crder § S0-04-049
X Received: 04/13/90 _ 035718/90 19:17:24
. REPORT DWES & ' PREPARED IT/RADICLOGICAL SCIENCES LAS.
I T0 11701 BtRﬂAN mws BY sso BEAR gazx ROAD
L SUITE 380 _
ST, LOUIS, WD 63144 TIFIED BY
ATTEN DAVID PURINGTON » ATTEN ERS

PHINE 415-482-9707 CONTACT JIM DILLARD

- CLIENTDAES ST~ SAWLES |
.. COMPANY DAYES & MODRE _
I FACILITY ST. LOUIS, W0 S
= AMENDED TO CORRECT UNITS AND RESUATS, U-1SO 4D TH-230 AND
TH-232 WERE ALSO ADDED TO COMPLETE REPORT.
"'I WIRK ID WATER SAWPLE
i, TAREN
TRANS
TYPE
l P.O ¢
N INVOICE under separate cover
I SAMPLE IDENTIFICATION TEST CODES and NAYES used on this report
Ry 01 WAT ‘ CALPHA CROSS ALPHA

1
m-a

CBETA GROSS BETA
(S cww orC
RAZIS  RA-224
RAZZE RA~228
228 . TH-228

7
4

)

min | !

B

?
d
X

EPERER

?
2

|

ming |

’. | ) m !

11

s il
I‘“
ST. LOUIS, wiSSOURS

o
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Page 2 5
Received: 04/13/90
SAMPLE ID WAT

ITRSL Gat Ridge REPORT
Results by Sasple

FRACTION 01A  TEST

UNITS p€i/)
WRTN 03/18/90

CAMW SPEC  RESILT

K-40

Cs-137 -

{1.B4E42.
Q. €+

2-510W  OTHER

CROSS ALPHA
CROSS BETA
RA-225
RA-228
U234
V-235/236
-8
TH-230
TH-232

CODE
Date & Tise Collacted 04/1

¢s

dork Order 8§ SO-04-049

VERIFIED BY KDF

RESWLT
2 ZTE+
4.9ZH

2 16E40-
<4.88E0
1. O+t

C1.0E40 -

8. 6%+
&. OlE+1 .

<10+ -

251om
0. 36E+1
2 17E40
0. 63540
0. 20E+1

1.80E+0

0.67E+1

SPEC
egory
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Page | ITRSL Oat Ridge REPORY Work Order # SO-04-045
Received: 04/18/%90 03/18/90 15:27: 40
REPORT DAMES & MOORE PREPARED JT/RADIOLOCICAL SCIENCES LAB.
TO 11701 BORMAN DRIVE BY 1550 BEAR CREFX ROAD (
SUITE 340 0AX RIDGE, TN 37831 : o
§T._LOUIS, MD 63146 o TIFIED BY
ATTEN DAVID PURINCTON ATTEN RS :
PHINE 415-482-9707 CONTACT JIM DILLARD
CLIENT DAMES ST . SAMPLES 12

COWPANY DAMES & MOGRE " o ,
FACILITY ST._LOVIS, W0 - |
NENED TO INCLUDE U-150, TH=230 AND TH-232 FIR ALL FRACTIONS.

"MIRK 1D WATER SAMPLES
TAKEN
TRANS
TYPE
PO ¢
INVOICE under separate cover

SAPLE TDENTIFICATION TEST CODES and NAES used on tbis report

01 Mi110U GALPHA CROSS ALPHA ,
02 M110F GBETA_ GROSS BETA -
03 M0y S oA SPEC

04 MI102F RAZZS RA-226

Q5 MN108U RAZ2S RA-228

06 MN108F TH2S TH-28

07 W10 THE30 TH-230

08 WI103F T3 TH2R

09 M108) U3k U234

10 MN104F VU235 _ U205/

11 WII0IF ws  v-28

12 W101Y




- Page 2
Received: 04/18/90

'

-J*_l*_l*'wli_li ' e !

o e !

| SN, NpE ) mEm ) mem

Work Order § S0-04-063

ITRSL Dak Ridge REPORT
Results by Sample
SAPLE ID MiLIOU FRACTION 014  TEST CODE 65 NAYE SPEC
Date & Tx_tollettel 04/177%"’ egotg MA____
WNITS pCi/) VERIFIED BY Y DY
WRTN 03/18/%0
CNMA SPEC RESILT  2SIOW OTER  RESWT 2510w '
K40 CL0ER . GROSS ALWPA C1LOEHD,
(5-137 Q.06 GROSS BETA  C4.0E+0 -
| RA-225  <L.OEW
RA-228 Q. 0640
U234 <1, 0E+0
25/ C1L0EN
28 <1, 0E+0
™20 <1. 0E+0
™R €1. 0E+0

SAYLE ID MILIOF

FRACTION 02A  TEST CODE

UNITS pCi/) -

WRTN 05/18/%0

AW SPEC  RESWT

R-40
Cs-137

1. 9E42
Q1

25100 OTHR
GROSS ALPHA
GROSS BETA
RA-228

U-24
V-2B3/23%

20
™R

NAE CAMA SPE
Date & Tise Collected 04/177% egarg %)

VERIFIED BY RDV

RESLT

A.0EH0

<8 0EXD

2-5I1CMA -

C1.0E+0 -

Q. 0EH
1. 0eH

Q.0E50°

<1. 040
1. 0B+
<1.0E40
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Page 3
Received: 04/18/90

ITRSL at Ridge REPORT
_ : Results by Sasple-

Work Order 3 S0-04-065

SAPLE ID 10V SPEC
Date & Txgtouecm 04/17796_ Category &
WNITS pCi/] - VERIFIED BY ROV
WRTN 03/18/90
CAMA SPEC RESWLT  2-SI0W OTHR RESILT - S0
K~40 QL 4R GROSS ALPHA CB. 040
€s-137 Q. 0E41 OROSS BETA - 7.096+0. 5. 46E40
RA-225 040
RA-228 Q0640
234 LAZXHD  0.3%E%0
-25/B8  CLOEH
238 1.30EH0  0.386+0
™20 CLOEH
™R <1. 0640
SAPLE 1D Mi10F FRACTION 044  TEST CODE 65 NAME GAMMA SPEC
Date & Time Collected 04/17790 Category M
NITS gCi/) 'vmrxsn'av RDJ
WRTN 05/18/90
AT SPEC RESWT  2-5I0WM  OTHR RESLT  2-SI0MA
K~40 <1. BE+2 OR0SS ALPHA 2. 25640
(s-137 @ 0E+ CROSS BETA  <B. 43E#0
RA-225 <1. 0640
RA-228 Q. 0640 .
-2 24T 0.57EH
-35/38  Q.0E0
\-238 LSTE+0 0,450
TH-230 <1. 06%0
™R QL0640
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Page 4
Received: 04/18/90
SAPLE 1D M108U

ITRSL Oat Ridge

UNITS pCi/l

WRTN 05/18/90

CAMMA SPEC  RESLT

k-40 1. 9E+2
Cs-137 Q. 0E+1

SAPLE 1D M10BF

2-SICMA  OTHER

QROSS ALPHA
CROSS BETA
RA-226
RA-228
U-24
U-235/236
U-238
TH-20
TH-22

FRACTION 06A  TEST CODE 6S

UNITS pCi/l

WRTN 05/18/90

CAMWA SPEC  RESWLT

K~40
(5-137

1. 5E42
QL 0E+]

2510 OTHER

CROSS ALPHA
GROSS BETA
226
RA-228
U-24
U-2337234
U-238
TH-2%
H-22

REPORT
Results by Sa.ple

FRACTION 05A TEST
Date & Tx—Colhctel M/L77W

Date & Tise Collected 04/17790

VERIFIED BY RDV

RESILT  2-5ICMA
7. 0E+0
<1. 036+
<1. 0E+0
Q. 0EH
220640 0.47E40
<1. 0EH0
1.47EX0 0. ME+D
1.STEH) 0.461E40
1. 0E+0

Wort Order & 50-04-063

SPEC
Categorg W0

_ NAYE CAMMA SPEC
Category B
VERIFIED BY RDV

RESWLT  2-SI0MA

<1. D6E+1

@. 4EH0

<L GEH0

Q. 0E+0

3.57E+0  0.62E40

<1.0E+0

2 9%+ 03440

<1.0E+0

. 6EX



SNPLE 1D 10U

[

- UNITS pCi/l
I - WRTN 05/18/90
l CAMA SPEC RESWLT  2-5I0M  (OTHER RESULT  2-SICMA
- K~40 <1, SE+2 ROSS ALPHA 1.72E+1  0.96E+1
l -3 @0EM CROSS BETA 2 34+ 1.01E#
- RA-226 €1. 0E+0 :
RA-228 Q00
"'l -4 1265+ 0. 196+
N E 235/ 1.0EH0
28 1.ZEH 019641
o ™20 12640 0.5%€4
l ™R <1. 0E+0
- SAPLE 1D MN103F FRACTION 08A  TEST CODE NAE S SPEC
m' A Date & Tiae Collected 04/177%— _Ta'tegnrq 1)
- UNITS pCi/l VERIFIED BY ROV
_I WRTN 05/18/90
-l AW SPEC RESLT  2-SIMA OTHR RESWT  2-SICMA
o K-40 <N 0] CROSS ALPHA 7. 00E+0
o Cs-137 Q. 0641 © GROSS BETA 1. 3441
l - RA~226 1. 0640
- RA~228 Q. e+
! -4 S.10E40  0.85+0
“l -235/6 <. 0E+0
- 28 3.55640  0.46E40
™20 1.STEX)  0.45E%0
: -l ™2 1. 0840

r_.f‘i

® Page 5
l Received: 04/18/%0

ITRSL Oat Ridge

REPORT
Results by Sample

Wort Order § S0-04-055

NAE SN SPEC

FRACTION 07A  TEST CODE €S
Date & Time Collected 04/17796_ Gtegorg B8

VERIFIED BY RDV




Page &
I ~ Received: 04/18/90

SAPLE 1D M10M

’z-__;-_}-__J

ITRSL Oat Ridge

e e

REPORT
Results by Sasple

TEST CODE €S

FRACTION
Ditl & Tl—-Collut!i QAT

Work Order & SO-04-043

'WEGNNC

:l tgory
| UNITS Ci/1 VERIFIED BY RDJ
’:l WRTN 03/18/90
_' CAPW SPEC RESAT  2-5I0M OTHR  RESUT  2-5IoW
o K40 Q6ER ROSS ALPHA 114641 O.74EH
(s-177 Q 06+ (ROSS BETA  1.B7Es1  0.74E+1
RA-22 Q060
' RA28  CL0EN0
- 24 3.80640  0.73E40
l T2 QL0E
238 2 68640 0. 39E40
o ™H-230 2 00E40 0. 65E40
] R LATEW  0.55E40
|
] SAPLE 1D MI104F FRACTION 104~ TEST CIDE G5 WA SaA SPEC
i Date & Time Collected 04/177 Gtegorg &
: ONITS gCi/] VERIFIED BY AV
. WRTN 05/18/%0
: OANSW SPEC RESILT  2-SIGMA  OTHRR RESALT  2-SIGWA
- K-40 1.O4E+2  0.50E42 OROSS ALPHA <2 OE+0
(s-137 Q.06+ OROSS BETA  <B. W0
o RA-225 <1, 0640
- RA-228 3. 0640
24 1LYEH 04840
VBB 0B
. 28 1.10640  0.35E40
TH0 <1 0640
™ <. 0640



- Page 7 ITRSL Oak Ridge REPORT Hork Order # S0-04-045
l Received: 04/18/90 Results by Sasple
: SNPLE ID MILOIF FRACTION 1A TEST COHE &S NWE SPEC
:l - Date & Tise Tollected D4/1770 egory
. UNITS pCi/) VERIFIED BY RV
;' WRTN 05/16/90 o
;_ ,
] GNP PEC RESAT | 2-SI0M OTER  RESWT  2SIOWM
- K-40 <1, 892 CROSS ALPHA 7. 7E%D
] 137 - QUOEH OROSS BETA  9.5E40  6.27E%0
- ) ' RA-226 <1 0580
RA-228 Q00
~ - -4 1. 25640 0.31E40
_ 23586 CLOEW
: v-28 CLOEHD -
™20 <1.0E+0
] ™R <4064
J SAPLE 1D 101U FRACTION 124 TEST CODE NAE CAMA SPEC
' = Date & Tise Collected 04/177% Category 8
- UNITS gCifl- VERIFIED BY RV
,I WRTN 03/18/%0 |
[ S
1 G SPEC  RESLT 251G OTHER RESLT  2-5I6MA
] K40 CLER OROSS ALPHA CL.OEWT  °
5137 Q. 06+ GROSS BETA 2 41E+1  0.84E+1
1 RA-226 <1. 0640 .
| RA-228 Q. X
' 234 9.06E40 1.7340
- U-235/236  1.3TEX)  0.58E40
-238 B.GAEX  1.49E40
™30 1040 0.34E40
™R CLL0E9

4

o ' - imi -t

’.
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] © Page 1 - ITRSL Cat Ridge REPORT _ Wort Order 8 S0~04-064
I Received: 04/17/90 ‘ 05718/90 14:11:46 )
] REPORT DAMES & MOORE PREPARED IT/RADICLOGICAL SCIENCES LAB.
, I 10 11701 BORMAN DRIVE BY 1550 BEAR CREEX ROAD . @‘ M
- SUITE 340 OAX RIDGE, TN 37831 Z
ST._LOUIS, MO 43144 _ ' /ﬁmnsn BY
ATTEN DAVID PURINGTON ' ATTEN ERS ’ -
:h , PHONE £15-482-9707 _ CONTACT JIN DILLARD
CLIENT DAMES ST SAPLES & '
COMPANY DAMES & MOORE ,

FACILITY §T._LOUIS, W0 |

AMNDED TO INCLUDE U-1S0, TH-200 AND TH-232 ON ALL FRACTIONS
) AD TO CORRECT GROSS ALPHA AND GROSS BETA RESULTS FOR 05A.

WORK 1D WATER SAMPLES

P

>

TAKEN
TRANS
:h TYPE
) P.O. & ,
. INVOICE under separate cover
,* SNPLE IDENTIFICATION TEST CODES and NAMES used on this report
1 01 M10SU © GALPHA CROSS ALPHA : B
- 02 WIOF " GBETA_ GROSS BETA
_' 03 104U _ 85 oA PEC
' 04 MH106F ' © RAZ2b_RA-226
05 mitop RAZ2S_ RA-228
06 MLOTF 1H28 TH-o28
§ HR 2R
b— U834 U234
" U35 _ U-23%/23%
=238 U-238

o

- .

- am’ sem' men’ s’ wam



- * :
L]
-

- Page 2 ITRSL Dak Ridge REPORT Hork Order # S0~04-0b4
I Received: 04/17/90 _ Results by Sample
SAPLE ID MIIOU ‘ FRACTION 01A  TEST CODE €S NAYE CAMMA SPEC
- ' g Date & Tise Collected 04715770 Category BA
- UNITS pCi/] VERIFIED BY knr
"l WRTN 03/18/90
"l GMA PEC RESLT  251% OTHR  RESAT - 2-5I0% '
K-40 1.45E+2  0.74E42 CRDSS ALPHA 1. 59641  0.83E+1
5137 Q. 0k QROSS BETA  1.456+1 0.91E+1
RA-225 <1. 0E+0
RA-228 Q. 6E¥)
=234 €1. CE+0
U-13/236 <1.GE#0
U-238 <1. 0E+0

TH-220 <1. 0eX
TH-232 <1. 040

SNPLE 1D W05 - FRACTION (24 TEST CODE G5 NAYE QAW SPEC
- Date & Tise Collected 04/15750 Tategory W
NITS pCiL , VERIFIED BY KIF
WRTN 03/18/%0 |
CGHOW PEC RESAT 2510 OTHR  RESAT  2-5I0W
K40 ) CROSS ALPHA 1. DIEW1
1T QN GROSS BETA  7.3E40 5. 64640

R226  CLOEW
228 CLOEW
-2 1.3E0 0.3
BS/Be  <L0EX
=238 <1060
THZ0  <LOEW
HIR .09

P e i e e e owh bk 'wd 'md amd
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Page 3
- Received: 04/17/90

ITRSL Ok Ridge

REPORT
.Results by Sample

Work Order 8 SO-04-044

SAPLE 1D MM10AU FRACTION TEST CODE SPEC
g Date & Tx-‘Collntu ()#_1_____E Eﬁgorﬂw
WNITS pCi/l VERIFIED BY KDF -
WATN 03/18/90
CATA SPEC  RESLT  2-SI0MA OTHER RESAT  2-5IGMA
K40 2B0E+2  1.14E+2  GROSS ALPHA 1.01E+2 - 0.23+2
Cs-137 Q 0E+1 CROSS BETA 2 95E+1 1. 22E+
Re2h  LAIEH  0.29E40
RA-228 Q.05+
U-234 218640  0.49E40
U-233/236  1.0EH0 .
w28 1LIEX 038540
TH-230 4 456N 1. 16EXD
TH-232 41X+ 1 4FH
SAMPLE 1D MMIOHF FRACTION 044  TEST CODE ¢S RAE CAMA SPEC
Date & Tise Collected 04/15/ Categorg B
NITS p€inn VEIFIED BY KDF
WRTN 03/18/90

CAMA SPEC  RESWLT

K-40
Cs-137

{1 4E+2
Q. 0E+

510 OTHER

OROSS ALPHA
GROSS BETA
RA-225
RA-228
U234
U-233/236
-8
TH-220
TH-2

RESULT

<1. 026+1
(1. 60E+1

1. 0%+
Q. 010
3 81E4
<. e+
2 6%+
<1. 0+
<1. 0E+0

2-SIcMA

0. 2540
0. 83E%0

0. 45+
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Page 4 ITRSL Qak Ridge REPORT Work Order & SO-04-044
Received: 04/17/90 o Results by Sample
SAPLE ID W10V L FRACTION 054  TEST CODE 65 ‘MMQEC
o ‘Date & Time Tollected Q4/157%0 - Categorg M

UNITS pCi/l VERIFIED BY KDF

WRTN 05/18/90 '

COMA PEC RESAT 2SI OTER  RESAT  2-5I0M

k=40 a.ER GROSS ALPHA 23%+1  1.14E41

Cs-137 Q. 0E+ QROSS BETA L. 77E+#1  1.10E+1

RA-226 <1. 0E+0
RA-28 Q. 0EX0

-234 <1.0EX0
F233/86  1.0EH0
U-238 . 0E+0

TH-230 <1.0e40
22 <1. CE+0

SAFLE 1D M107F . FRACT] TEST CODE £S -NAYE CAPW SPEC

N D&A
Date & Time Collected O4/157F0 0oty
UNITS p€i/) S VERIFIED BY KDF
WRTN 05/18/%0 _
CAMWA SPEC  RESLT  2-SIGWA  OTHERR RESWT  2-5I6MA
K~40 CLBEY2 - GROSS ALPHA C1.O1EM
(5137 QOEH GROSS BETA  <9. 26640

RA-224 1. 040
RA-28 Q. EX

U-24 1. 540 0.3%EH0
23/ Q.0EN

U-28 1. 24640 0. J4EHD
20 - .0E40- '
TH-22 1. 0E+0
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ITORL OAK RIDGE REPORT  Wort Order # S0-03-179

s:g:ited: 04/13/90 05/31/90 15:37:33 , Work Not Complete
REPORT DAMES & MOORE PREPARED IT/RADIOLOGICAL SCIENCES LAB. -
TO 11701 BORMAN DRIVE BY ;so sm cnsex amn _ _//

SUITE 340 : .
ST LOUIS, MO 63186 TIFIED

ATTEN DAVID PURINSTON ATTEN ERS : ‘ .

T PHONE A154B2-9707 CONTACT JIN DILLARD
CLIENT DMES ST SAWLES 3 T

COMPANY DAMES & MOGRE
FACILITY ST. LOUIS, MO

® SAPLES Bi-A AND B2-4 WILL BE REPORTED AT A LATER DATE.

WORK ID SOIL SAMPLES

TAKEN
TRANS
TYPE
P.C. -
INVOICE under _separate. cover
SAWPLE IDENTIFICATION : TEST CODES and NAYES used on this report
0L Bd-4 GALPHA CROSS ALPHA ,
02 54 GBETA_ GROSS BETA
03 B! RA22S  RA-226
RAZZS RA-
SPEC_ SPECIAL FDAM Fm REPORTING
THZ28  TH-228 :
- THZO TH-230
e TH-232

DAMES & MOORE
JUN 04 1920

ST. LOUIS. WiSSQURI -
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Page 2 ITORL OAK RIDGE REPORT Kork Order § SO-05-179
Received: 04/13/90 : . Results by Sample .
SNPLE ID §2-4 Fm.c:mmm1 TEST CODE SPEC MW
Date & Time Collected Q4/1/R0 agory
PAANETER - RESLT  2-SICMA ERROR  UNITS
GROSS ALPHA 410843 0.8 pCi/g '
GROSS BETA LR 122 pilg
RA-225 89%+  0.47E41 pi/g
Ra-228 1. 16640 pCi/g
™IS . N
SNPLE ID S4 FRACTION 02A  TEST CODE SPEC  NAPE SPEC]AL FORM FTR REPORTING
Date & Tise Collected 04/17R egory
PARAMETER RESWT  2-5I0MA ERROR  INITS
CROSS ALPHA 1.9E+  0.864 pCi/g
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Page 3
Received: 04/13/90
SAFLE 1D B1-A

ITORL OAK RIDGE REPORT Work Order ¥ SO-05-179
Results by Sample : o

TEST CODE SPEC_ NAE SPECIAL FURM FOR REPORTING

PARNETER

CROSS ALPHA
GROSS BETA
TH-150

FRACTION 03A
Date & Tise Collected 04/1TTRT 2goty

RESWT  2-SICMA ERROR - UNITS

1. 14643 0. 24643 pCi/g
2.50E+2  0.33¢+2 - pCilyg
) .
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;ecm‘ud 04/17/90
REPORT DAPES & MIORE L
T0 11701 BORMAN DRIVE '
SUITE 340 _
1S, 63146
ATTEN DAVID PURINCTON ]

CLIENT m____ SNPLES J,
CORPANY DAES &
FACILITY & (AU 19

WORK ID WATER SAMPLE
TAEN
TRANS

TYPE
P.0O #
INVOICE under sturate cover

O

SAH‘LE IDENTIFICATION

- --‘a.-i--a.*—a..n—.n..t——.u.t—a.

"

R

13

! - -_

[ ]
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b
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OAK RIDGE REPORT
03/31/90 13:36: 12

i

Wort Order § S0-05-180

PREPARED [T/RADICLOGICAL SCIENCES LAB,
BY {550 BEAR CREFW ROAD ¢ /7
M__
CERTIFIED BY
ATTEN —
PHONE 513-482-9707 CONTACT JIM DILLARD

TEST CODES and NAMES used on this report

CROSS ALPHA
SPECIAL FORN FOR REPORTING




Page 2  ITORL OAK RIKE REPORT- ~ Hork Order § S0-05-180
Received: 04/17/90 - Results by Sample :

SAFLE ID M 108 FRACTION O1A  TEST CODE SPEC__ NAPE SPECIAL FIRM FIR REPORTING
Data & Ti —‘Collocm 04/15790 egory

'PARAMETER RESLT  2-5ICMA ERROR INITS .
CROSS ALPHA A07ER  1TER pCi/l

-i-'-u-iu'-‘.{-
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TCT St. Louis

" formerly Envirodyne Engineers, Inc.

Suite 155

Consuiting Engineers, Scientists and Analytical Services

1908 Innerbelt Business Center Drive
St. Louis, Missouri 63114-5700
(314) 426-0880

Fax (314) 426-4212

FRPORT OF ANALYSIS

CLIEBNT: Mr. Dave Purington .
Damess & Moore
11960 Weatline Ind. Drive

St. Louis, MO 63146

REPORT DAIR: May 10, 1990 v

SAMPLE ARALYZED: Ono water sample analyzed
A for the parametsrs

listed beslow.

DATE RECRIVED:  April 18, 1990

PROJ. #: 3500-00385 P.0. #:
w0209

PARAMETER oNITS M09 DUPLICATR
L) L] L ] r ]
ANTIMONY (uG/1) < 24 <24
ARSENIC (UG/L) 3.1 2.5
BERYLLIUM (UG/1) < 3 < 3
CADMIUM (UG/L) < 3 < 3
CHROMIUM (UG/L) < 10 < 10
COPPER (UG/L) < 14 < 14
LEAD (UG/L) < 73 <73
MERCURY (UG/L) 0.48 -
FICXEL (VG/L) < 18 < 18
SILVER (UG/L) 1.1 <1.0°
SBLENIUM (UG/L) 1.3 <1.0.
TUALLIUN (UG/L) <1.0 <1.0
ZINC (UG/T) < 16 < 16
PARAMETER UNITS HW109

L ] g L ]

CYANIDE (U6/L) <s

NOTE: See reverse alde for 'SWMRD CLAUSES.*"

disk 87/bbg

APPROVED: X . :
Lisa i yores Proqrm courdin %" N DAMES & MOORE

MAY 14 1990

Twin City Testing Corporation’ © &, LOUIS, MISSOUR!
A memoe of the O of COMOMe :
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Page 2 REFPORT OF AMALYSIS

CLIEBNT: Mr. Dave Purington
Dames & Moore

PROJ. #1 3500-0038S

REPORT DATE:
DATR RECRIVED:

P.0. #:

May 10, 1990
april 18, 1990

DETECTION MW109
PARAMETER UNITS LIMITS BLANK  MW109 DUPLICATE
LINDANE (vG/L) 0.002 <0.002 <0.002 <0.002
HEPTACHIOR. | | . (ue/L) 0.003 <0.003 <0.003 <0.003
EEPTACHLOR EPOXIDE (UG/L) 0.004 <0.004 <0.004 <0.004
ENDOSULFAN I (UG/L) 0.005 <0.005 <0.005 <0.005
DIELDRIN , (0G/L)  0.006 <0.006 <0.006 <0.006 -
ENDOSULFAN IIX - © {UG/L) 0.010 <0.010 <0.010 «<0.010
4,4°-DDT ©. (UG/L) 0.015 <0.015 = -<0.015 <0.01S
ENDRIN ALDEHYDE (TG/L) 0.024 <0.024 <0.024 <0.024
METHOXYCHLOR " (ue/L)  ©0.063 <0.063 <0.063- <0.063
alpha-BHGC o (UG/L) 0.002 <0.002 <0.002 <0.002
beta-BHC (uG/L) 0.005 «0.005 <0.005 <0.005
delta-BHC (UG/L)  0.001 <0.001 - <0.001  <0.001
gamma-CHLORDANE - (OG/L) 0.003 <0.003. <0,003 <0.003
21pha-CHLORDANE . (UG/L) 0.003 <0.003 <0.003 <0.003
4,4'~DDE (UG/L) 0.006 <0.006 <0.006 <0.006
ENDRIN - (9G/L) 0.016 «<0.01§ <0.016 <0.016
4,4’-DDD . (UG/L) 0.011 <0.011 <0.011 <0.011
ENDOSULPAN SULFATE - (UG/L) 0.022 <0.022 <0.022 '«<0.022
ENDRIN KBTONE (UG/L) 0.019 <0.019 <0.019  <0.019
AROCLOR-1016 (UG/L) 0.047 <0.047 <0.047 <0.047
AROCLOR-1260 , (UG/L) 0.187 <0.187 <0.187 <0.187
AROCLOR~1221 ' (UG/L) 0.107 <0.107 <0.107 <0.107
AROCLOR-1232 (UG/L) 0.083 <0.083 <0.083 <0.083
AROCLOR-1242 ' (UG/L) 0.044 <0.044 <0.044 <0.044
AROCLOR-1254 C . (ue/L) 0.054 <0.054 <0.054 <0.054
AROCLOR-1243 (96/%) 0.09% <C.094 <9.054 ~ <0.094
ALDRIN (UG/L) 0.003 <0.003 <0.003 <0.003
TOXAPHENR (UG/1) 0.205 <0,205 <0.205 <0.205
) DETRCTION ) MW109
PARAMRTER UNITS . LIMITS BLANK  MW109 DUPLICATR
2,4-D (UG/L) 0.745 <0.745 <0.745 <0.745
<0.197 <0.197.

SILVEX (UG/L) 0.197 <0.197
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Page 3 REPORT OF ANALYSIS

CLIENT: Mr. Dave Purington
Dames & Moore

PROJ. #: 3500-0038S

REPORT DATE:
DATE RECRIVED:

P.0. #:

May 10, 1990
april 18, 1990

DETECTION

 LIMIT
VOLATILE COMPOUNDS (UG/L)
ACROLRIN ‘ "100
ACRYLONITRILE 100
BENZENR . 5
BROMODICHLOROME THANE H
BROMOFORM : ' s
BROMOMETHANE 10
CARBON TETRACHLORIDE T s
CHLOROBENZENE 5
CHLOROERTHANE o 10
2-CHLOROETHYL VINYL ETHER s
CHLOROFORM 5
CHLOROMETHANE 10
DIBROMOCHLOROMETHANE s
"1, 1-DICHLORETHANE 5
1,2-DICHLOROETHANE s
1,1-DICHLOROETHENE 5
TOTAL 1,2-DICHLOROBTHENE 5
1,2-DICHLOROPROPANE 5
€1S-1,3-DICHLOROPROPENE s
ETHYL BENZENE s
METHYLENE CHLORIDE s
1,1,2,2-TETRACHLOROETHANE 5
TETRACHLOROETHYLENE s
TOLURNE -
1,1,1-TRICHLOROETHANE s
1,1,2-TRICHLOROETHANE H
TRICHLOROETHENE H
VINYL CHLORIDE 10

SURROGATE COMPOUNDS

1,2-DICHLOROETHANE-D4
TOLUENE-DS
p-BFB

BLANX
(UG/L)

§§§5§5§§§555§55_55'|

o 2
(= -

555535

5§88

RCVRY

94
101
98

{vG/L)

ssssésésssaaasnasssaéassssaa|

»

RCVRY

88
‘99
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Page 4 ' RRPORT OF AHALYSIS

CLIENT: Mr. Dave Purington REPORT DATE: © May 10, 1990
Dames & Moore DATE RECEIVED: April 18, 1990
PROJ. #1 3500-00385 - P.0. #3
DETECTION MW109
» , LIMIT BLANK  MW109 pUP
ACID COMPOUNDS _ (0G/L)  (UG/L) (UG/L)  (UG/L)
E - ]
2-CHLOROPHENOL : 10 ND D D
2,4~-DICHLOROPHENOL 10 ND ND ND
2,4-DIMETHYLPHENOL 10 ND ND ' HD
2, 4-DINITROPHENOL S0 ND ND HD
2-NITROPHENOL 10 ND ND ND
4~NITROPHENOL s0 ND ND HD
PENTACHLOROPHENOL - %0 ND ¥D ND
PHENOL 10 ND ND, ND
2,4,6-TRICHLOROPHENOL 10 ND ND ND
2-MBTHYL~4, 6-DINITROPHENOL s0 ND HD ND
4~CHLORO=-3-METHYLPHENOL 10 ND ND - ND
‘ % \ 1)
SURROGATE COMPOUNDS RCVRY RCVRY RCVRY
2-PLUOROPHENOL 48 4° 2¢
PHENOL-~d6 ' 34 2¢ 1
2,4, 6-TRIBROMOPHENOL 68 7+ 2=
*Balow QC limits
. . DETECTION ” MW109
BASE NRUTRAL LIMIT BLANK . MW109 DUP
COMPOUNDS : _ (UG/L) (UG/L) (UG/L)  (DG/L)
L )
'ACENAPHTHENE |, 10 KD ¥D ¥D
ACENAPHTHYLENE 10 ND ND ¥D
ANTHRACENE _— 4 10 ¥D ND ¥D
BENZIDINE - S0 ND ND HD
BENZ (A)ANTHRACENE 10 HD 'ND " HD
BENZO(B, K) FPLUORANTHENE 10 KD ND ED
BENZO(GHT ) PRRYLENE - A 10 ND D ¥D
BENZO(A) PYRENE 10 WD ND ND
BIS(2-~CHLOROETHOXY ) METHANE 10 ND ND ¥D
BIS(2~CELORORTHYL)ETHER 10 ND ND ND
BIS(2~CHLOROISOPROPYL)ETHER 10 ND ND ND
< DL ND 14

BIS(2~BRTHYLHEXYL) PHTHALATE 10
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Page S REPORT OF ANALYSIS

CLIENT: Mr. Dave Purington
Dames & Moore

PROJY. #: 3500-00385

‘REPORT DATIR:
DATE RECEIVED:

May 10, 1990
April 18, 1990

BASE NEUTRAL COMPOUNDS
CONTID.

4-BROMOPEENYL PHENYL ETHER
BUTTL BENZYL PETHALATE -
2-CHLORONAPHTHALENE
4-CHIOROPHENYL PHENYL ETHER
CHRYSENE :
DIBENZO(A,B) ANTHRACENE
DI-N-BUTYL PHTEALATE
1,2-DICELOROBENZENE

1, 3-DICHLOROBENZENE

1, 4-DICHLOROBENZENR

~3,3°-DICHLOROBENZIDINE

DIPTHYL PHTHALATE
DIMETHYL PHTHALATE

2, 4-DINITROTOLUBNE
2,6=-DINITROTOLUENE
DI-N-OCTYL PHTHALATE
1,2-DIPERNYLHYDRAZINE
DI-N-PROPYLNITROSAMINE
FLUORANTHENE

FLUORENE
HEXACHLOROBENZENE
HRIACHLOROBUTADIENE
EEXACELOROCYCLOPENTADIENE
HEXACHLOROETHANE
INDENO(1,2,3-CD)PYRENE
ISOPHORONE

HAPHTHALENE
HITROBENZENE
H-NITROSODIMETHYLAMINE
N-EITROSODIPHENYLAMINE
PHENANTERENE

PYRENE
1,2,4=-TRICHLOROBENZENE

SURROGATE COMPOUNDS

NITROBENZENE-JS
2-PFLUOROBIPHENYL
TERPHENYL~-d14

P.O. | X
DETECTION » w109
LINIT  BLANK  MW109 DUP

(SG/L)  (UG/L)  (UG/TL)  (UG/L) "
10 ND ¥D ND
10 ¥D ®D “ND
10 ¥D ¥D ¥D
10 ND ND . ¥D
10 ND ND © WD
10 ¥D WD ND
10 ND ND ND
10 WD ND 'ND
10 ND ND ¥D
10 ND ND _ND
20 ¥D . ND ¥D
10 ND ND: ND
10 ND ND ¥D
10 §D ND ¥D
10 ND _ ND ND
10 ND ¥D ND
10 ND §D ND
10 ND ¥D ND
10 D ¥D ND
10 ND ND ¥D
10 ¥D WD ND
10 ¥D ND KD
10 ¥D ¥D ND
10 ND ND ¥D
10 ) ND ND
10 ¥D ND ¥D
10 ND ND KD
10 ¥D ND ¥D
10 ¥D KD ¥D
10 ¥D §D ¥D
10 §D BD ¥D
10 ¥D ¥D BD
10 ¥D ¥D ND
s . iKY

RCVRY  RCVRY  RCVRY
79 s7 81
62 48 n
79 63 84
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51 @ Santa l-u, New Muanos b3 /0 i OUTOFEBTATE HOO/94AOD-2 15 ® FAXK: O aut oot

M ] ad. P00, BOX 53

Ust2 Received: Q4/7/16/7°9G

Games % Hoare
ate RRepovted: 0O3/1&/90

11701 Borman Drive, Suite 340
Saint Louis, 1O

&314¢ _ _ Hork Order: 90-04-2&3
' Category:

attn: Dave Purington

tlork ID: Envivonmental
O U . 19743-002

Certified By:

DAMES & Mpoopg
MAY 2 2 1990
ST. L0uis. wissoygy

s contecbon wit bt ccane Wil bt cpeciad g e s ta o
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H.__J id P.O. BOX 1351 ¢ Sainta Fe, Naw Musaca bl 2t OuUT OF 8TATE BOO/5AQ5-2T0H ® FAX: DD DU sttt es

Page 2 | CEP, In‘c.  REPORT Wark Order #  90-04-243
Jtecelved.  04/16/90 | - Hesults bq Gample : S

%J,nPli )] BlA | FRALTIUN 0la  TEST CODE AB_Q NAME Gross Alpha/Beta
| - Date & Time Collected 04/12/90 - Cateqory SOIL

Type aof Analysis Detection RESULLT

l.imit pCilJ/g :
Gross‘Alpha | Q.3 , 44.b+/f1‘8
. Gross Beta B | - 0.1 "' _21.2+/-0.6

" All results feportgd in:

- COUNITS  _ pCi/qvam .
~SANFLE 1D B1A_ ' _ FRACTION Q1A TEST CODE C51370 NAME Cesium-137
Date % Time Collected 04/12/90 Categary bDIL
Type of Analysis Detection_Limit' RESUL.T

pCi/sgram

Cesium-137 1 01 . 0.14+/-0.06

All results repbrted in:

UNITS pCi/sgqram

B o R - - - - [—-r—- r- — i — . — . {
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Page 3 CEPy Inc. REPURT . Work Order #  90-04-263

Received:  04/16/90 Results by Sample
SAMPLE 1D D1A _ FRACTION Q1A TEST CODE IHDU NAME Isotopic Uranlum
Date % Time Collected 04/12/90 . Cateqory SOIL
Type of Analysis Detection RESULT
LLimit pCi/q

Uranium-234 0. 09 4. 2+/-0. 5
Uranium—239% Q. 05 0. . 6+/-0. 2

’ Uraniqm—zae 0. 05 1. 6+/-0.3

All results report in:

‘ UNITS pCi/Zgram - 5 :
aAMFLE 1D BIA | FRACTION Q1A TEST CODE K 40 5 NAME Potassium-40
Date & Time Collected 04/12/90 Category alIL
Type .of Analysis RESULT
Potassium—40 ' ' 11. 1+/—-1. 4

A1l results reparted in: .

UMITS ___ pCisgram

Wt 1o he veprsduced wholly ar a gt foe iulvertasineg sl /o wnectionwithe o2 wit bl sipaseonnd gue

- r—,llr—lll——!llr—lllr-lllr—lllr—Il-:—ill:—1llr—ll|r-|||rﬂlllI—II- FIII“




u_:j “H. P.UO. SHUX 94051 & Santa -e, New Ivlian:a ts 7t e QUIUFBIAIL B s — o e

- Page 4 | CEP, Inc. REPORT Work Order #  90-04-24
Recelved:  04/16/90 ~ Results by Sample o
SAMPLE 1D B1A _ FRACTION Q1A TEST CODE R26265 NAME Radium-226/22

. Date % Time Collected 04/12/90 Category SOIL
Type aof Analysis Dekection RESULT
Limit pCi/y
Radium—226 0. 4 - 41.4+/-0.4
.~ Radium-228 | 0.1 ‘ ' __<0.1

—_— ' : o All results veport. in:

. UNITS pCiZqiam
SAMPLE 1D B1A FRACTION 01A  TEST CODE TH2303 NAME Tharium-230
Date & Time Collected 04/12/90 Category a0IL
Type of Analysis Detectian Limit RESULT
pCi/gram
© Thorium-230 . | 0. 05 <0.2

All results reported iﬁ:

UNITS pCi/Zqram

- --- . _— . 102 wat it st g
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CEF, Inc, REPORT © Work Order #  90-04-263

Fage 3 o
Received:  04/16/90 | | Results by Sample | |
SAMPLE 1D BIA FRACTION 01A  TEST CODE TH2325 NAME Thorium-232
Date % Time Collected 04/1/90 Cateqory SOIL
Type of Analysis Detection LLimit RESULT
: pCi‘gram
Thorium-232  0.0% 0. 96+/-0.18

SANPLE ID 024

All results reported ‘in:

UNITS pCiZqram

FRACTION 02A  TEST CODE A S NAME Gross Alpha/Beta
Date % Time Collected 04/12/90 _ Category SOIL
Type of Analysis Detection RESULT
Limit pCi/gq
Gross Alpha : ) - c.3 | 199, 1+/-2. 4

. Gross Beta | 0.1 ‘" 34.5+/-0.5

All results Eeported in:

UNITS pCi/gram
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Page & | CCEP, Inc. REPORT ok Order §  90-04-23

Received:  04/16/90 ~ Results by Sample
- SANPLE 1D BA FRACTION 024  TEST CODE CS1d79 - NAME Cesium-137
| ; Date % Time Collected 04/12/%0 Cateqory SOIL
Type of Analysis Detection Limit RESULT
. pCisgvaim
Cesium~137 ‘ 0.1 | <0. 1

- ‘ ' B . All results reparted in:
© UNITS ___ - pCiZaram

SAHPLE D B2A FRACTION 024  TEST CODE 150U 5 NAME Isotopic Uranium

Date & Time Collecled 04/12/90 Cateqory SOIL
Type of Analysic Detection RESULT -

L.imit pCirsg

Uranium—234 ‘ ' 0. 05 | . 14.4+/-0.8
Uranium—235 ‘ .05 - 0.2+/-0. 1
Uranium-238 _ ) 0. 0% 2.4+/-0. 3

All rtesults report i

UNITS piZqram

S B Do i a8 o HE TR TR R R e



(} L._‘ J ..‘ .0, LXK HE5 1 e Santa e, INew i R VAN RIT OUTOF BTATE BUL/ D402 B & FAX - 03050 bl e - S0 65 0 i

| Page 7 OER Inc. REPRT bork Order 90-04-250
 Raceived:  04/16/90 | ‘Results by Sample L

GAMPLE 1D B2A |  FRACTION 024 TEST CODE K_ 40 5 NAHE Potassium-40

? Date & Time Collected 04/12/90 Cateqory SOIL

Type of Analysis RESULY

G E2v/S=3 0

Patassium—40

o All results reported in:

] ] | 4UNi+S - ‘ gQ(/Qram'ﬁ . | , )
SAHPLE 1D B2A  FRACTION 024  TEST CODE R26285 NAME Radium-226/228
» Date & Time Collected 04/12/90 | Category SOIL
Type of Aﬁalqsis Dataction RESULT
Limit pCi/g
Radium-226 0. & 132+/-8
0.1 ~ ‘-150+./A-.238

Radium—-228
All results report in:

UNITS pCi/gram

- - ol i OGS O 0y 00t EE O I CONRECE 00 L e asannaee Vit hiont peeil g e e .l.‘-|
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. Page 8 | CEP, Inc, REFORT  Work Order #  90-04-263
 Received: . 04/16/90 | ~ - Results by Sample '
- GANPLE 1D B2A | | fRACTlUN 02A  TEST CODE TH2305 NAME Thorium-230
| | - Date & Time Collected 04/12/90° Cateqory SOIL
| Type of Analysis Detection Limit RESULT
pCi/sgram
Thaorium-230 ' Q.OS £0. 2
~ All results veported in:
UNITS | pCi/qram
SAMPLE D BEA FRACTIDN 02A  TEST CODE TH23£2 NAME Thm‘lum-"B"
: Date & Time Collected 04/12/90 Cateqory SOIL
Type of Analysis Detectian Limit RESULT
» pCi/gram
0. 05 7 _1.3+/-0. 5

Thorium-232

All resulfs reported in:

UNITS pCi/qram

A



Page 1 ITRSL Qat Rid’e REPCRT Work Order 3 S0-04-048
Received: 03/13/90 v 05/15/50 15:33.05
REPCRT DAMES & MOCRE PREPARED IT/RADICLOCICAL SCIENCES LAB.
TO 11701 BORMAN DRIVE BY 1550 BEAR CREEW ROAD .
SVITE 340 QAK RIDGE, TN 37821 . L
ST._LOUIS, MO 43146 ' o / ZERTIFIED BY

ATTEN DAVID PURINGTON ATTEN ERS |
PHONE 513-482-3707 , CONTACT JIM DILLARD
CLIENT DAMES ST SA'PLES 19 -

COMPANY DAMES % MOORE
FACILITY ST. LDUIS, MO

WCRK ID SOIL SAMPLES

TAREN
TRANS
- TYPE
f P.0. 8
INVOICE under sesarate cover
SxPLE TDENTIFICATION TEST CCDES and NAMES used on this repors
g1 8! _ GALPHA CROSS ALPHA , .
2 2 : GRETA GROSS 2ETA
23 53 : - _6s GAMMA CPEC
Pyt : RAZZS  RA-2T4
PN ' RA22G RA-228
57 UB-1 TH2I0 TM-230
33 \3-2 o TH232 TH=232
(o yg-3 - : U238 y=224
1) UB-3 Y235 U=-225/236
1! UB=S u22g _ u-238
12 UB-4 -
13 B1-3
‘ 14 51-3
15 B2
15 B2-3
17 823
i8 B¢
19 BK6

.

o

. e "" ‘

e

-

-

[
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: ITASL Eak Ridge SEFCRT Wort Jrger 3 S0-04-048
ived: $4/13/°0 Aesults 3y Samoie

O
"‘ [11]

iy
m Lt

3PLE 1D 51 FRACTION 014 TEST CODE 65 . MANE 3imwa SFEC
Date & Tize Csllected 4a/12750 . -at29cry

UNITS sCify . VERIFID 3V RS
SATN 05/15/50 S

SAtMA SPEC  RESVLY 2-SinA  OTERR

A
]
¢
LAY
&
-
(]
x
2>

1= - L7Te+t 0:20E+t  GROSS ALPHA

2,218+ 1 1BE+t
€z-137 Q. {E-t SRCSS 2E7A - 2. 4TEst 1. 10Eet
RA-225 LIBE=) - D 125+0  Y-Zmd LOES) D, Z8E0
RA-225 123840 D2.2:3s)  U-Z3SiZ3h k(B
y-z:3 3.8%-1 2 30E-t
TH-232 120640 03284
Th-222 LOZERY QTR
TP D62 _ TRACTICN £33 TEET 2% 2 MAYE 3ivMa 2203
vase B T..-'s' .u.A’[- -"1"..:-.1_:-— . .du asTy
TMITE eCile S VERIFIED Y 58
SATH 95/15/50
gAMA SPEC RESAT  2-3i0wA  OTER REIILT  2-5ISMA
%=40 51250 Q.7SE4)  SACSS ALHA 1.7aE+t 0. TTE+!
7A-225 11EE+)  0.125+0 GACSS 2ETA 2 37E+ 0. 915+
RA-223 1.2054)  0.1E<6  U-224 9.516-1 2 46E-t
£2-137 5. 95E-2 Q. 23-2  U-225/23  <B.OE-1 -
U-278 1LO7E+)  0.2584)
H-230 2255 0 ME)
TH-222 11780 0. =2
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1TRSL Qak Ridge REPORT Work Order & S0-04-048

Recexved 04/13/"0 Results by Sample ‘
SNPLEIDS3 - FRACTION 03  TEST CODE G5 NAYE GAMMA SPEC
Date & Time Collscted 04/127170_ Category
UNITS pCife VERIFIED. BY ROV
WRTN 05/15/90 :
GufA SPEC  RESLT  2-SIGW  OTHRR RESLT  2-5I6M '
K-40  1.0ZE+1  0.14E+1 GROSS ALPHA L 2E+1  0.91E+1
C5-137 Q. 0E-1 OROSS BETA 1.79E+1  0.76E+1
RA-226 7.8%E-1  0.84-1 U-234 7.48E-1  1.916-
RA-228 S.84E-1 1.02E-1 U-235/286 - <b.0E-1 .
28 7.82E-1  1.98E-1

THZ0 250 044640
TH232 7051 LBIE-

SAWPLE 1D 84 FRACTION Q44  TEST CQDE G2 NN*‘ GAMMA SPEC
Date & Tide Callectes 04/‘2/% Category

UNITS pCi/g VERIFIED BY ERS

WRTN 05/15/90

CAMMA SPEC RESULT  2-SIGMA OTHER RESWT  2-S16MA

K-40 1.098+1 0.13E+1 CROSS ALPHA 2 1E+2 0.350E+2

137 0.2 GROSS BETA 2 73E+1 0. 94E+1

RA-225 - L1BEX0 0.11EX0 U-234 §.06E+0 0.2BEX0

Ra-228 1.26E40 0.16640 U-235/236  <b.0CE-1

238 b.3E-1 . 2 10E-1
THZ0 238840 0,496+
2 1.0BE+0  0.29E40
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Page 3 ~ 1TRSL QOai Ridge REPORT _ Work Order # S0-04-048
Received: 04/13/90 Results by Saaple
SAPLEIDEL __ FRACTION 0S5A  TEST CODE (S . NAME GAUMA SPEC
Date & Time Collected 04/1J7F0 ™~ Clategory ____
UNITS pCifg VERIFIED BY RV
WRATN 05/15/90
GAMA SPEC RESLT  2-5IGW  OTHER RESLT  2-S16WA '
k=30 - 1.01E+1 0.14E+1 GQROSS ALPHA 1.30E+i 0. '71E+1;
Cs-137 Q 0g-1 GAOSS BETA  2.55E+1 1. O1E+f
RA-226 1.06E+0 0.11E+0 U-234 9.51E-1 2 BGE-1
RA-223 1.22E+) 0. 14840 U-205/236  <b.0E-t ’
' U-228 9.51E-t 2 BOE-!
TH~220 2 RE+0  0.45EX0
TH~-222 1. 32840 _ 0. 32E+0
SAPLE 1D €2 _ FRACTICN Q4A  TEST CODE G5 NAME CAmsa SPEC
, Date ¥ Tize Collecten $8/15790 Category
WNITS plisg VERIFIED BY RDV
WRTN 05/15/90 o
CAMMA SPEC  RESWLT  2-SI6MA  OTHER RESWT  2-SIcMA
k-40 1.8%+1 0.29E+1 CROSS ALPHA 1.84E+1 0.82E+!
Cs-137 Q. 0E-1 CROSS BETA 2 1BE+1 0. 9B8E+1
RA-226 LISEH0  0.12E0 -2 1.02E+0 ~ 0. 24E40
RA-228 1.29%+0 0.18E+0 U-205/226  Cb.0E-1 -
U-228 7.65e-1 2 01E-1

TH-220 23740 0.43E40
™ L2EX  0.27E40

|
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Page 4
Received: 04/13/90
SAPLE ID UB-~{

ITRSL Oat Ridge

Resu

FRACTICN 07A

UNITS pCi/g

WRTN 05/15/50

GAMMA SPEC  RESWLT

K-40 9. 91E+0
(s-137 2 97E-1
RA-225 1. 02E+0
RA-z28 L UEH

REPOR

T

1ts by Sample

2-51G  OTHER

1.34£40  GROSS ALPHA
0.55E-1  GROSS 2ETA
0.10E+0  (-224
0.14E+0  U-235/228
w238
TH-220
R

FRSCTICN CBs  TEST CODE €S

UNITS pCi/q

WRTN 05/15/90

GAMNA SPEC

k=40
CS-137
RA-Z26
RA-228

RESULT

1.17e+1

3. 03E-1-

1. 13E40
1. 240

2~SIGMA

0. 16E+1
0. 59E-1
0. 11E+0
0. 15E%0

OTHER

GROSS ALPHA
6ROSS BETA
V234
U-235/23
(~238
0
HZ2

07A  TEST CODE 68
Date & Tize Collected 04/127W

Work Order & 50-04-048

N

GAMMA SPEC

Category

VERIFIED BY RDV

RESULT

2 J6E+
2 J5E+1
1.27E+0
<b. 0E-1
1. 04640
2 S3E+0-
9. 85E-1

2-5I0MA

0. 99E+1
0. BSE+L
0. 25640

0. 2240
0. S0E+0
2. 68E-1

NAME GAMMA SPEC

Date % Tige Collactad 04/12/&6’

Lategory

VERIFIED BY RDV

RESWLT

2 &0E+1
3. 00E+1
1. ZE+0
<b. 0E-1

1. 2ZEH
1. 8CEx0

1. 16E+0.

2-SICNA

1. 01E+1
1. 11E4]
0.25E+0

0. 25E+0
0. 43640
0. 33+
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Page 5 '
Received: 04/13/90

ITRSL Qak Ridge REPORT Work Order # 50-04-048
Results by Saeple

SAYPLE 1D UB~3 FRACTION 094  TEST CODE ¢S NAME CAMMA SPEC -
Date & Tiae Collected 04/127%0 Cavegorg ________
UNITS pCi/g VERIFIED BY ADJ
WRTN 05/15/90
CAMMA SPEC  RESWT  2-SICW  OTHERR RESWT  2-SIGMA
K-40 1.46E+1  0.1E+1 CROSS ALPHA 2 SEE+1 1.0iE+l
(5-137 24%E-1 0.SBE-1 OROSS BETA 3.11E+1  1.0SE+
RA~225 L16EX 011640 U234 9.108-1 1.98E-1
RA~228 L2EH0  0.1LEX)  U-235/2%6  <b.CE-L
U-238 9.20-1 2 00E-1
TH-220 22/ 0. 4E+0
TH-232 1.182+0 ~ 0.30E+0
SAMPLE 1D U3-4 FRACTION 1CA  TEST CODE 05 NAME GAMMA SPEC
Data & Tige Collected 04/!155T : Category
UNITS gCi/q VERIFIED BY ROV
WRTN 05/15/90 L
CAMA SPEC  RESWLT.  2-510%  OTHRR RESULT . 2-SIGMA
R-40 177641 0.29E+1 GROSS ALPHA 2 O0E+1  0.8SE+1
s-137 . @01 GROSS BETA 2 90E+1- 0.95E+1
RA-226 1.OTE¥0 012+ U-234 9.5%-1 2 11E-1

RA-228 135640  0.20E40 U~235/236  <b.OE-1

v-238 7.3E-1 1821
™230 211640 0.42E40
™R 1LOTE«D 0. 27E40
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J. Page 6
' Received: 04/13/90
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l SAWLE 1D UB-5

ITRSL Oak Ridge REPORT " Mork Order # 50-04-048
Results by Sample '

FRACTION 11A.  TEST CODE 65 "NAME GAMMA SPEC

WNITS pCifa__
WATN 05/15/90

Date & Tize Collected 04/12750 Category

VERIFIED BY RDV

CHOW SPEC  RESWT  2-SIGW  OTHR RESAT  2-SIGMA

k=30 1.86E+1 0.30E+1 CROSS ALPHA 1.B3E+1 0.B3E+l

- (8-137 <. 0E-1 GROSS BETA 2 S&E+1  0.97E41
RA-226 1.128+0  0.1ZE40  U-234 L27EX) 0. 26640
RA-228 1.55E40 0.2E+0 U-235/238  <b.0E-1

28 9TMEL 2 17E-L
TH-230 04EG 0. 85540
TH2R LBEX  0.42E40

FRACTION 124  TEST CODE 65 NAME CAMMA SPEC

SAMPLE ID UB-8 124 _
' Data & Tize vollected C4/1ZRT - Lategory

UNITS pCi/g  VERIFIED BY R

WRTN 05/15/90 : : »

CAMMA SPEC RESVLT  2-58I6MA OTHER RESLT  2-5IGMA

K-40 1.97e+1  0.3E+1 CROSS ALPHA 2 7SE+l 0. 99E+!

Cs-137 T2 13-1  0.54E-1 CROSS BETA 2 S1E+1  0.BOE+1

RA-254 1.22EH0  0.14E40  U-254 119640 0.27E40

RA-228 152640 0.21E+0 U-235/23%  €4.0E-!

238 1 16E20 0. 26E40
TH-230 2 9EH  0.52EH0
TH-232 1235+ . 0.32EH




R NN W B B Ea Em

Page 7
. Aeceived: 04/13/90

ITRSL Dak Ridge REPOR
Results by Saspla

T - Work Order # SO-04-048

FRACTION 13A  TEST CODE €S NAME CAMMA SPEC

SVPLE 1D Bi-A 124
Date ¥ Time Collected 04/‘1277%' » Category
UNITS gCife VERIFIED BY RDJ
WRTN 05/15/50 o
OAMA SPEC RESLT  2-SIGMA  OTHRR RESLT  2-SIGMA
k=40 124E+]  0.2F+1  CROSS ALPHA 1.45E+43  0.34E+3
CS-137 Q. (E-1 GROSS BETA 3.136+2  0.66E+2 -
RA-225 395E+1. 0.3+ U-TH 7.91E40 1.03E+0
RA-228 9.59E-1  3.305-1 U235/ . OE-I :
: 28 550540 0.925+0
TH-220 1.5E8+2  0.37€+3
™2 5.055+0 1. 59E40
SAWPLE 1D B1-3 FRACTION 134  TEST CODE €5 NAME GAMMA SPEC
Lategorq

UNITS pCi/q
WRTN 05/15/50

CAA SPEC

K-40

Cs-137
RA-226
RA-228

RESWLT  2-5ICMA

& TBEX0  1.43EX0
-t

2 96+l 0.4%E+
9.55E-1 297t

Dats & TiZe Collected 04/15750

GROSS ALPHA
6ROSS BETA
V-4
U-235/236
U-238
TH-220
TH-232

VERIFIED BY RDV

REMILT  2-GIGMA

1.96E+3 0. 40E+3
304842 0. 64E+2
6.3+ 1. 06EH0
<6, OE-1

6. 33EH0 1. 06EH0
1.39E+3  0.27E+3
4 1iEH) 1 1ZEN




[ ——y

[N R TR N VN S DAY SR TR R ST S T ‘
-----

fage 8
Received: 04/13/90
SAPLE ID B1-C

ITRSL Cak Ridge
Resu

FRACTICN 15A

WNITS pCi/g

WRTN 05/15/50

CAMA SPEC  RESWLT

K40 1. 16841
Cs-137 3. 211
RA-226 2 40+
RA-228 1. 25840

SAMPLE 1D B2-a

2-SIGHA

0. 20E+1
0. 90E-1
- 0.37+1
0. 24640

FRACTICN 1£A

UNITS pCi/g

WRTN 09/15/90

GAMMA SPEC

K-40
(S-1%7
RA-226
RA-228 -

RESLT

9. 40E+0

Q 08+
1. S1E+
1. 25E40

2-SI6A
1.8

0. 15E+1
0. JE+0

CROSS ALPHA
GROSS BETA
U-234
U-235/235
U-228
TH-230
TH-232

REPORT
1ts by Saaple

, 154 TEST CODE 6S.
Date & Time Collected 04/:i2790

VERIFIED BY RDJ

RESULT

1.81E43
2 74c+2
7. 4E40
<{a. 0z~!
7.0CEX)
1. 43842

4. 5E+C

TEST COIE 65

Work Order & S0-04-048

NAME GAMMA SPEC

2-516MA

0.37E+3
0. SEE+2

104640

0. $9E+0

T 0. 3EE+3

2 15E4

ategory

. NAME GaMMA SBEC

T —————

Date & Tide Callectad (/17750

* VERIFIED BY RDJ

RESLLT
GROSS ALPHA 7. B1E+3
GROSS BETA 9. 49E+2
U234 1. BOE+1
-25/23 2 13540
U228 1. 14644
TH-230 3. 743
™22 8. 5340

2-SIGMA

{. TTE+3
1.97TE42
0. 24E+1
(0. M4EH
0. 16E+1
0. 78E+3
1. S1E+0

Latagery
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Recezved 04/13/90

ITRSL Dak Ridge REPORT
- Results by Sample

Work Order # SO0-04-048

SAMPLE 1D B2-3 FRACTICN 17A  TEST CODE 65 NME SAMMA SPEC
‘ Date & Time Collected 04/13790 “Category
UNITS pCi/q VERIFIED BY RDJ
WRTN 05/15/90
GAMMA SPEC RESL&.T 2-SIGMA  OTHER RESWILT - 2-SIGMA
K-40 9.16E+0 1.72E+0 GROSS ALPHA 5.56E+3 1.12F+3
(s-137 = (2 0E-! GROSS BETA  7.76E+2 1. 59E42
RA-225 3. 92E+1 0;_47E+l U-234 1. 13&+¢ 0. 1:_E+1
RA-228 1. 16E+0 ~ 0.31EX0 U-233/226 C4. 0E-¢ S
=228 5.53E+0 - 0.92E+0
TH=-220 2.B2E+3 (. SBE+3
TH=232 1.3§E+ 0. 3CE+!
CAMPLE 1D 22 ] - FRACTICN 1A TEST CCLE 55 NAME GAMMA EPEC

UNITS pCi/q
WRTN 05/15/90

CAMA SPEC  RESWLT  2-SIGMA

k=30 9.53EH0  1.81EX
Ce-137 < -t

RA-226 9.88E+0 1.59EX0
RA-228 9.90E-f 1.73E-1

CROSS ALPHA
GROSS BETA
U234
U-235/228
U-238
TH-230
™H-232

Date & Tize collecised 04/157%0

vategory

VERIFIED BY AV

RESULT

1. 0BE+3

1. 49€+2 .
1.98E40

b. b1E-1
2 14X
S. 74E+2
1. 16840

2-5SI5MA

0. ZE+3
0. 33E+2
0. 32X
1. 82E-1
0. 35EX)
1. 13E+2
0. 49E+0
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Page 10 TTRSL Oak Ridge REPORT Work Order § S0~04-048
Received: 04/13/90 Results by Saaple :
SAMPLE 1D BKG FRACTION 194  TEST CODE 65 NAME gAMmA SPEC
Date & Time Collected 04/17790 Category
UNITS pCifg VERIFIED BY RDJ
WRTN 05/15/90 ‘
GAMMA SPEC RESWT  2-5icw OMER  RESWT  2-SIGMA
K-40 1.BIE+1 0.29E+1 ORGSS ALPMA 3. 30E+1 - 1. 14E#1
17 Q. 0E-1 GROSS SETA 2795+  0.9EE+1
RA-22 LOSEX) 0.12E+0 U-234 LI 0.21E
RA-228 L3E0 O0.1EE0 205/3% G-l - -
o w23 LUEYD  0.2E+0
220 33540 0. ALEH0
TH-232 1S40 0. 330
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May 7, 1980

David Purington = - .
DAMES & MOORE

11701 Borman Drive, Suite 340

St. Louis, Missouri 63146

Project: 19943 - 002; Ford Earth City ,
Dear Mr. Purington:

Enclosed are the analytical results for your samples received
in our laboratory on April 17, 1890, for the above captioned

project.

All the samples were originally extracted on April 17, 18S0.
The acid surrogates weres outside QC limits £for sample MW105,

MWL06 and MW107. - These samples were re-extracted on April 26,

1920 and re-analyzed on May 1, 1990. The acid surrogates also

did not meet the recovery criteria for sample MW105 and MW106.
This indicated a matrix effect. We have reported the data from
the reanalyses for these three sampls.

Per your request we have preformed a matrix spike and duplicate
for the following samples;

MW101 (eyanide), MW105 (metals)

Additional Matrix Spike/Matrix Spike Duplicates will follow
with the completion of the remaining portion of this project.:

If, in your review, you should have any questions or require
additional information, please call.

Sincerely,
= -

Randy Staggs 100%E
Project Manager 4  DAMES & M
MAY G5 1990

ST LOUIS, 1ISS0UA .

RS/jl
Enclosures

1700 WEST ALBANY. SUITE C ® BROKEN ARROW, OK 74012
(918) 251-2858 ¢ FAX (918) 251-2599
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1700 w. Albany Suite "C" « Broken Armow, Oklahoma 74012 « 918-251-2858

2388.01M

E?I
;lENT: DAMES & MOORE REPORT:
,J /11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 DATE: 05-07-90
I " ATTN: DAVID PURINGTON
) SAMPLE MATRIX: WATER
SWLD # 2388.01
: DATE SUBMITTED: - 04- 17 50
. PROJECT: 19943 - 002; FORD EARTH CITY. '
_I SAMPLE ID: ~ MW101
1 DET. DATE METHOD
=BRAMETER LIMIT _UNIT  RESULTS _ ANALYZED _ REFERENCE
:IFAL CYANIDE 0.02 mg/L  ND 04-27-90  SM 412D
DTAL METALS
}ENIC 10,0 ug/L - ND 0S-02-90 EPFA 206.2
2aD .0 ug/L ND - 0S-01-90 EFS 2I79.2
ERCURY 0.2 ug/L . ND . 04-25-90 EFA 245.1
LENIUM 5.0 ug/L ND 08=02-%0 - EFA 270.2
ALLIUM 10,0 ug/L  ND 05-01-90 EFA 279.2
NT IMONY 30.0 ug/L-  ND. 04-25-90  EPA 200.7
RYLLIUM S.0 ug/L  ND 04-25-90  EFA 200.7
DMIUM 5.0 ug/L ND 04-25-90Q EFA Z00,7
“=SHROMIUM 5.0 ug/L  ND 04-25-90 EPA 200.7
PFER 10.0 ug/L 182 04-Z5-90  EFA 200.7
CKEL 10.0 ug/L  ND-  04-25-590  EFA 200,7
| VER 10,0 ug/L  ND 04-25-90 EFA 200.7
TING 10.0 ug/L 102 04-25-90 EPA 200.7
A = BEPALOO/G-79-020, MARCH 1985

| 'd--'-‘--»g_,"-cq}—'..h—J.ir—".ﬁ»u:

NOT DETECTED ABOVE QUANTITATION LIMIT
STANDARD METHOD,

16TH EDITION
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SOULIRWEDL LADURKALUNY U URLARNIUVIA,

IINGC.

1700 W. Albany . Suite "C" . Broken Arrow, Oklahoma 74012 . 918-251-2858

: DAMES & MOCRE REPORT: 2388.01H
11701 BORMAN DRIVE, SUITE 340 :
ST. LOUIS, MO 63146 DATE: 05-07-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLD # 2288.01

DATE SUBMITTED: 04-17-90
DATE EXTRACTED: 04-27-90
DATE ANALYZED:  035-02-90
METHOD REFERENCE: SW846-8150,

SAMFLE ID: MW101

EFA METHODOLOGY
PROJECT: 19943 - 0023 FORD EARTH CITY

RESULTS REPORTED IN ug/L OR Parts Per Billion

DET.
HERBICIDES 7 LIMIT RESULTS
2,4-D ' : 1.0 ND
2,4,5-TF (SILVEX) 0,2 ND

GA/0C SURROGATE RECOVERY

2,4,5-T (10-98)

85%

' s e ! ! v ! ma! i | i ! e ii:...:_-’,A,ni-_,ni_.__nﬂ-.ni_zi.. )

!

NOT DETECTED ABOVE QUANTITATION LIMIT |

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS
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1700 W. Albany « Suite "C" « Broken Amow, Okiahoma 74012 . 918-251-2858

DAMES & MOORE REPORT: 2388.01F
11701 BORMAN DRIVE, SUITE 340 '
ST. LOUIS, MO 643146 DATE: 035-07-90
ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO 4 2388.01

DATE SUBMITTED: 04-17-90

DATE EXTRACTED: 04-17-90

DATE ANALYZED : 03-01-90

METHOD REFERENCE: SW846-8080, EPA METHODOLOGY '
SAMPLE ID: MW101 :

RESULTS REFORTED IN ug/L OR Parts Per Billion (FPR)

PESTICIDES/PCB’S DETECTION LIMIT RESULTS
ALPHA-BHC 0.05 ND
BETA-BHC 0.05 ND
DELTA-EHC 0.05 ND
GAMMA-BHC (LINDANE) 0.05 ND
HEPTACHLOR 0.05 ND
ALDRIN 0.05 ND
HEFTACHLOR EPOXIDE 0.08 ND
ENDOSULFAN I ‘ 0.05 ND
DIELDRIN 0.1 ND
4,4-DDE 0.1 ND
ENDRIN 0.1 ND
0.1 ND
4,4-DDD 0.1 ND
ENDOSULFAN SULFATE 0.1 ND
4,4-DDT 0.1 ND
METHOXYCHLOR 0.5 ND
ENDRIN KETONE 0.1 ND
ALPHA-CHLORDANE 0.5 ND
GAMMA-CHLORDANE 0.5 ND
TOXAPHENE 1.0 ND
AROCHLOR-1016 0.5 ND
AROCHLOR-1221 0.5 ND
AROCHLOR-1232 0.5 ND
AROCHLOR-1242 - 0.5 ND
AROCHLOR-1248 0.5 ND
AROCHLOR-1254 1.0 ND
AROCHLOR=-1260 1.0 ND

gA/8C SURROGATE RECOVERIES
" DIBUTYLCHLORENDATE (24-154) 94%

NOT DETECTED ABOVE QUANTITATION LIMIT -

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
AMALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SURROGATE RECOVERY OUTSIDE OF @C LIMITS

> m o Z

:LINT:

S

1

_l ENDOSULFAN I1
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iHODICHLOROMETHANE
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. INLUENE-d8(88-110)
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NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" « Broken Arow, Oklchoma 74012 . 918-251-2858

DAMES & MOORE :

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 43146

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER
SWLO H 2388.01
DATE SUBMITTED:
DATE ANALYZED @
METHOD REFERENCE:
PROJECT:
SAMPLE ID:

04-17-90
04-18-90

19943 - 002;
rnWio1 .

. REPORT: 2388.01V

DATE: 05-07-90

SW846-8240, EPA METHODOLOGY
FORD EARTH CITY

RESULTS REFORTED IN ug/L OR Farts Per Billion (FFR)

VOLATILES

[

DET.
LATILES LIMIT RESULTS
.":.!OROMETHANE 10 ND
A MOME THANE 10 ND
"T"NYL CHLORIDE ) 10 ND
, JJOROETHANE - 10 ND
‘mEHYLENE CHLORIDE -5 18
laCETONE 10 5
BON DISULFIDE 5 ND
f{-DICHLOROETHENE 5 ND
(1, 1-DICHLOROETHANE 5 ND
ANS-1,2-DICHLOROETHENE 5 ND
,.QOROFORM s ND
198 D TCHLOROETHANE 5 ND
3= BUTANONE 10 ND
, 1 -TRICHLORGETHANE 5 ND
""BKECON TETRACHLORIDE 5 ND
WINYL ACETATE 10 ND
5 ND

1,1,2,2-TETRACHLOROETHANE
1,2-DICHLOROPROPANE
TRANS-1,3-DICHLOROFROFENE
TRICHLORCETHENE -
DIBROMOCHLOROMETHANE
1,1,2-TRICKLOROETHANE
BENZENE
CIS-1,3-DICHLOROFROFENE
2-CHLOROETHYLVINYLETHER
BROMOFORNM

2-HEXANONE
4-METHYL-2~PENTANONE
TETRACHLOROETHENE
TOLUENE

CHLOROBENZENE
ETHYLBENZENE

STYRENE -

TOTAL XYLENES

@A/QC SURROGATE RECOVERIES

?7%

BROMOFLUOROBENZENE (86~115) 93%

ANALYTE DETECTED IN BLANK.AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

1,2-DICHLOROETHANE-d4(76~114)

97%



) SOUTHWEST LABORATORY OF OKLAHOMA, INC.

-I 1700 W. Albany . Suite "C" « Broken Amow, Oklahoma 74012 . 918-251-2858
'S & MOORE : ) REFORT: 2388.01B
7ol BORMAN DRIVE, SUITE 340 :
UIs, MO 63146 ‘ DATE: ~ 05-07-90
ﬁ‘ DAVID PURINGTON ‘
nplt MATRIX: WATER : DATE SUBMITTED: 04-17-90
2388.01 DATE EXTRACTED: 04-17-90
_IoD REF.: 5W844-8270, EPA METHODOLOGY DATE ANALYZED : 04-26-90
DSET: 19943 - 002; FORD EARTH CITY ' '
28 ID: MW10l
I : ‘
- . DET. RESULTS ' DET.  RESULTS
AIPPLATILES ’ LINIT (ug/L) SEMIVOLATILES LIMIT (ug/L)
i - 10 ND ACENAPHTHENE - 10 ND
S(ECHLOROETHYL)ETHER 10 - 'ND 2,4-DINITROFHENOL SO - ND
2{LDROPHENOL 10 ND 4-NITROFHENOL 50 ND
«DTCHLOROBENZENE - 10 ND DIBENZOFURAN : 10 ND
TiCHLDRDBENZENE 10 ND 2,4-DINITROTOLUENE 10 ND
N ALCOHOL 10 ND 2,6-DINITROTOLUENE 10 ND
~DICHLORGBENZENE 10 ND DIETHYLPHTHALATE 10 ND
YLPHENOL 10 ND 4-CHLOROPHENYL-PHENYLETHER 10 ND
S (-CHLOROISOPROFYL )ETHER 10 ND FLUORENE 10 ND
“THYLFHENOL 10 ND 4-NITROANILINE 50 ND
_aR0S0-DI-n-PROFYLAMINE = 10 ND 4,5-DINITRO 2-METHYLPHENOL S0 ND
_@LOROETHANE 10 ND N-NITROSODIFHENYLAMINE(1) 10 ND
ENZENE V 10 ND 4-EROMOPHENYL-FHENYLETHER 10 ND
PHORGNE 10 ND HEXACHLOROBENZENE 10 ND
>.'|'ROF'HENOL 10 ND FENTACHLOROFHENOL 10~ ND
IMETHYLFHENOL .10 ND PHENANTHRENE 10 ND
“IDIC ACID 50 . ND ANTHRACENE 10 ND
J-CHLOROETHOXY )METHANE 10 ND DI-N-BUTYLPHTHALATE 10 ND
ICHLOROFHENOL 10 ND FLUORANTHENE : 10 ND
2, 4-TRICHLORDBENZENE 10 ND PYRENE 10 ND
HALENE : 10 ND BUTYLBENZYLPHTHALATE 10 ND
OROANILINE 10 ND 3,3-DICHLOROBENZIDINE 20 ND
XACHLOROBUTADIENE 10 ND BENZO(A)ANTHRACENE 10 ND
ILORO-3-METHYLPHENOL - 10 ND BIS(2-ETHYLHEXYL)PHTHALATE 10 ND
-I‘-WLNAPHTHALENE 10 ND CHRYSENE 10 ND
LOROCYCLOPENTADIENE 10 . ND DI-N-OCTYL PHTHALATE 10 ND
+~ 6=TRICHLOROPHENOL 10 - ND BENZOQ (B)FLUORANTHENE 10 ND
- TRICHLOROPHENOL 50 ND BENZO(K)FLUDRANTHENE 10 ND
ORONAPHTHALENE 10 ND RENZO(A)PYRENE 10 ND
‘NITROANIL INE - 50 ND INDEND(1,2,3-CD)PYRENE 10 ND
STHYLPHTHALATE 10 ND DIBENZ(A,H)ANTHRACENE 10 ND
E'PHTHYLENE 10 ND BENZO(G,H,I)PERYLENE 10 ND
-NPTROANIL INE 50 ND

QA/0C SURROGATE RECOVERIE

WPBENZENE-d3(35-114) 55X 2-FLUORDBIPHENYL(43-116) 51% TERF’HENYL -d14 (33-141) 48%
L-d3 (10-94) 48% 2-FLUORQFHENOL (21-100) 43% 2,4,6-TRIEROMOFHENOL(10-123) = 40%

- .

NOT DETEZTED AHOVE GAUANTITATION LIMIT -
ESTIMATED YALUE: CONCENTRATION BRELOW LIMIT OF QUANTITATION
=7 ANALYTZ DETECTED IN BLANK AZ WELL AS SANFLE

SURRRGATE RECOVERY OUTSIDE 0OF QC LIMITS

*i *-i *'_1

-h



SOUTHWEST LABORATORY OF OKLAHOMA,

ﬁ;lLNT: DAMES & MOORE REPORT: ~ 2388.02M
i ‘11701 BORMAN DRIVE, SUITE I40 :
I ST. LOUIS, MO 643146 DATE: 05-07-90
- ATTN: DAVID PURINGTON
' SAMPLE MATRIX: WATER
= SWLO # 2388.02
K DATE SUBMITTED: 04-17-90 :
l PROJECT: 1994% =~ 002; FORD EARTH CITY
. SAMPLE ID: MW10S
l DET. DATE METHOD
:ARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE.
TlAL CYANIDE 0.02 mg/L  ~ ND 04~27-90  SM 412D
JIAL METALS
ARSENIC 10.0 ug/L  ND 05-02-90  EFA 206.2
EAD .0 ug/L ND 095-01-90 EFA 229.2
. CURY 0.2 ug/L  ND 04-25-90 EPA 245.1
ENIUM 5.0 ug/L ND 08=-02-30 EFA 270.2
lHALLIUM 10.0 ug/L  ND 05-01-90  EPA 279.2
IMONY 0.0 ug/L  ND T 08-25-90  EFA 200.7
YLLIUM 5.0 ug/L  ND 04-25-90  ERA 200.7
L£ADMIUM S.0 ug/L  ND 04-25-90  EFA 200.7
OMIUM 3.0 ug/L ND 04-25-90 EFA 200.7
"fPER 10.0 ug/L 7= 04-235-90 EFPA 200.7
CrEL 10.0 ug/L  ND 04-25-90 EPA 200.7
LVEH 1090 ug/L  ND 04-25-90 EPA 200.7
10,0 ug/L 489 04-25-90 EPA 200.7

- m wm)cae s e el

HEPALOO/4~79~020, MARCH 1985
NOT DETECTED ABOVE QUANTITATION LIMIT
STANDARD METHOD,

16TH EDITION

INC.
1700 W. Albany .« Suite "C" . Broken Arrow, Oklahoma 74012 « 918-251-2858



| SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" . Broken Arow, Oklahoma 74012 « 918-251-2858

]

]

LEENT: DAMES & MOORE . REPORT: 2388.02H

- 11701 BORMAN DRIVE, SUITE 340 , : :

J ST. LOUIS, MO 643146 DATE: 05-07~90
i ATTN: DAVID PURINGTON

[ SAMPLE MATRIX: — WATER
:-I SWLO % 2388.02
DATE SUBMITTED: 04-17-90

= DATE EXTRACTED: - 04-27-90
_l DATE ANALYZED:  05-02-90 _
I METHOD REFERENCE: SWB46-8130, EPA METHODOLOGY

- PROJECT: 1994% - 002; FORD EARTH CITY
| SAMPLE ID: MW10S o

-.t' RESULTS REFORTED IN ug/L OR Parts Per Billion

. : DET- . '
HERBICIDES _ : LIMIT : RESULTS
2,4-D 1.0 ND -
2.4,5-

s 3=TP (SILVEX) 0.2 - ND

GA/QC SURROGATE RECOVERY

2,4,5-T (10-98). ?1.2%

NOT DETECTED ABOVE QUANTITATION LIMIT
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION

ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE
SURROGATE RECOVERY QUTSIDE OF QC LIMITS
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C” « Broken Arrow, Oklahoma 74012 + 918-251-2858

1

B B IR R R R e e e g

DAMES & MOORE

11701 BORMAN DRIVE, SUITE 340
S§T. LOUIS, MO 431446
ATTN:  DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2388.02 -

REFORT: 2388.02P

DATE: 05-07-90

DATE SUBMITTED: 04-17-90
DATE EXTRACTED: 04-17-90
DATE ANALYZED : 05-01-90

METHOD REFERENCE:
SAMPLE ID: nMW10S

SWB44-8080, EPA METHODOLOGY

RESULTS REPORTED IN ug/L OR Parts Per Billion (PFB)

PESTICIDES/PCB’S DETECTION LINIT RESULTS
ALFHA-BHC 0.05 ND
BETA-BHC 0.05 ND
DELTA-BHC 0.05 ND
GAMMA=-BHC (L INDANE) 0.05 ND
HEPTACHLOR 0.05 ND
ALDRIN 0.05 ND
HEFTACHLOR EFOXIDE 0.05 ND
ENDASULFAN I . 0.05 ND
DIELDRIN 0.1 ND
4,4-DDE 0.1 ND
ENDRIN 0.1 ND
ENDOSULFAN II- 0.1 ND
4,4~DDD 0.1 ND
ENDOSULFAN SULFATE 0.1 ND
4,4-DDT ' 0.1 ND
METHOXYCHLOR 0.5 ND
ENDRIN KETONE 0.1 ND
ALPHA-CHLORDANE 0.5 ND
GAMMA-CHLORDANE 0.5 ND
TOXAPHENE 1.0 ND
AROCHLOR-1016 0.5 ND
AROCHLOR-1221 0.5 ND
AROCHLOR-1232 0.5 ND
AROCHLOR-1242 0.5 ND
AROCHLOR-1248 0.5 ND
AROCHLOR~1254 1.0 ND
AROCHLOR-1260 1.0 ND

8A/8C SURRQGATE RECOVERIES

DIBUTYLCHLORENDATE (24-1354) 65%

e
o
(LR I I 1}

¥ O O,

NOT DETECTED ABOVE QUANTITATION LIMIT
ESTIMATED VALUE:
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURROGATE RECOVERY QUTSIDE OF QC LIMITS

CONCENTRATION BELOW LIMIT OF QUANTITATION




’ SOULAWEDSL LADURALURY U ORLANUNA, LINL.
: 1700 W. Albany « Suite "C" « Broken Amow, Oklahoma 74012 . 918-251-2858

T! T: DAMES & MOORE REFDRT. 2388.02V
- 11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 463146 _ DATE' 05-07-90

..l ATTN: DAVID PURINGTON

. SAMPLE MATRIX: WATER | -
g SWLO ¥ 2388.02 '
l DATE SUBMITTED: 04-17-90 |
DATE ANALYZED : 04-18-90
| TETHOD REFERENCE: Sug4e-8240, EFA METHODOLOGY
- PROJECT: - 19943 - 002; FORD EARTH CITY
l SAMPLE ID: MW105

l RESULTS REFORTED IN ug/L OR Parts Fer Billion (FFE)

-

'.T . DET. : DET.
10UNTILES . LIMIT RESULTS VOLATILES . LINIT RESULTS
{ . A .
~\gRRONE THANE 10 ND "1,1,2,2-TETRACHLOROETHANE 5 ND
‘gmemme _ . 10 ND 1,2-DICHLOROFROFANE 5 ND
—=NYL CHLDRIDE 10 ND TRANS=1,3-DICHLORCFROFENE 5 ND
_JiROETHAME , 10 ND TRICHLOROETHEME 5 ND
YLENE CHLORIDE 5 18 B DIBROMOCHLOROME THANE 5 ND
aNE 10 é I 1,1,2-TRICHLOROETHANE 5 ND
Jfaaou DISULFIDE 5 ND BRENZENE 5 ND
DICHLOROETHENE 5 ND - CIS~1,3-DICHLOROPROFENE 5 ND -
DICHLOROETHANE S ND 2-CHLOROETHYLVINYLETHER 10 ND
ANS ~1,2-DICHLOROETHENE  § ND RROMOFORM 5 ND
ROFQRM 5 ND . 2-HEXANONE 10 ND
t, JEDICHLOROETHANE 5 ND - 4-METHYL-2~PENTANONE 10 ND
2=8UTANONE 10 ND TETRACHLOROETHENE 5 ND
|ty 1-TRICHLOROE THANE 5 ND TOLUENE 5 ND
7"0N TETRACHLORIDE 5 ND CHLOROBENZENE: - 5 ND
L ACETATE 10 ND ETHYLBENZENE 5 'ND
ODICHLORONETHANE 5 ND - STYRENE 5 ND
l . TOTAL XYLENES 5 ND

0A/8C_SURROGATE RECOVERIES
ifiENE d8(88~110) 103% BROMOFLUOROBENZENE(B86-115) 90% 1,2-DICHLOROETHANE-d4(76-114) 103%

NOT DETECTED ABGOVE GUANTITATION LINIT
"7} = ESTIMATED VALUE: CONCENTRATION EELOW LIMIT OF QUANTITATION
| " ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE
< SURROGATE RECOVERY QUTSIDE OF QC LIMITS



SOUTHWEST LABORATORY OF OKLAHOMA, IN C

I 1700 W. Albany Suite "C” « Broken Arrow, Oklahoma 74012 « 918-251-2858
‘;Es % MOORE “ REFORT: 2388,02B
BORMAN DRIVE, SUITE 340
. BBUIS, MO 643146 ’ _ ~ DATE: 05-07-90
‘N: DAVID PURINGTON : S
’lPt MATRIX: WATER ‘ - DATE SUBMITTED: 04-17-90
+Q H 2388.02 DATE EXTRACTED: 04-26-90
'HOD REF.: SW844-8270, EPA METHODOLOGY DATE ANALYZED : 05-01-90 .
Dir: 19943 - 002; FORD EARTH CITY
n ID: MW10S '
i DET. RESULTS DET. RESULTS
HlLATILES LINIT (ug/L) SEMIVOLATILES LIMIT (ug/L)
z 10 ND ACENAPHTHENE : 10 ND
sﬁ_ HLOROETHYL)ETHER 10 ND 2,4-DINITROPHERNOL 50 ND
CHCORCPHENOL 10 ND 4-NITROFHENOL 50 . ND
3-DICHLOROBENZENE .10 ND DIBENZOFURAN . 10 ND
< I ICHLOROKENZENE "10 - ND 2,4-DINITROTOLUENE 10 ND
INBWL ALCOHOL 10 ND 2,6-DINITROTOLUENE 10 ND
‘E-DICHLDROBENZENE 10 ND DIETHYLFHTHALATE 10 ND
HYLFHENOL 40 - ND 4-CHLOROPHENYL~FHENYLETHER 10 ND
-CdLGRGIaOFRGFYL)CTHER 10 ND FLUORENE - 10 ND
-‘\ETHY PHENOL 10 ND 4-NITROANILINE 50 ND -
ROSC-DI-n FROFYLAI‘]INE 10 ND 4,6-DINITRO 2-METHYLFHENOL 50 ND
:‘iHLOROCTHANE 10 ND N-NITROSODIFHENYLAMINE(1) 10 ND
ITROBENZENE 10 ND 3-BROMOFHENYL -PHENYLETHER 10 ND
JFHORONE 10 . ND HEXACHLOROBENZENE 10 ND
~ I ROFHENOL 10 ND FENTACHLOROFHENOL 10 ND
IMETHYLPHENOL 10 ND FHENANTHRENE 10 ND
=NZ0IC ACID 50 ND - ANTHRACENE 10 ND
2~CHLOROETHOXY)METHANE 10 ND DI-N-BUTYLFHTHALATE 10 ND
+ JD ICHLOROFHENDL 10 ND FLUORANTHENE 10 ND
wr s 4=TRICHLOROBENZENE 10 ND PYRENE 10 ND
AUTHALENE 10 ND BUTYLRENZYLFHTHALATE 10 ND
‘OROANILINE 10 ND 343-DICHLOROBENZIDINE 20 ND
CHLOROBUTADIENE 10 ND BENZO(A)ANTHRACENE 10 ND
TIHLORO-3-METHYLPHENOL 10 ND BIS{2-ETHYLHEXYL)FHTHALATE 10 2 J
THYLNAPHTHALENE 10 ND CHRYSENE _ 10 ND
EMICHLOROCYCLOPENTADIENE .10 ND DI-N~OCTYL PHTHALATE 10 ND
=3 ,6-TRICHLOROFHENOL 10 ND BFENZO{B)FLUORANTHENE 10 ND
il S-TRICHLOROFHENOL 50 ND BENZO({K}FLUORANTHENE 10 ND
"’!LORONAPHTHALENE ' 10 ND BENZO(A)PYRENE 10 ND
.~NITROANILINE 50 ND INDENO(1,2,3-CD)FYRENE 10 ND
THYLFHTHALATE 10 ND DIRENZ (A,H)ANTHRACENE 10 ND
.:EAPHTHYLENE 10 ND BENZO(G,H,I)PERYLENE 10 ND

TROANILINE 50 ND

3A/8C SURROGATE RECOVERI_E_S_
R ODENZENE-45(35-114) 87% 2-FLUOROBIFHENYL(43-116) 74% TERFHENYL-d14 (33-141) 834
NOL-d3 (10-94) 17 2-FLUOROFHEMOL (21-100) ~-3%x 2,4,4-TRIDROMORHENOL (1C-123) 10X

NOT DETECTED AROVE QUANTITATION LIMIT
TRATTHATED YAl UF . OONCENTRATION DELOW LIMIT OF OUMJT‘.,}TIDX'»J
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1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

\

CIIENT: DAMES & MOORE REFORT: 2388.07M
. . 11701 BORMAN DRIVE, SUITE 340
| | ~ ST. LOUIS, MO 63146 DATE: ©05-07-90
l ATTN: DAVID PURINGTON
b S
! SAMPLE MATRIX: WATER
l SWLO # 2388.07
h DATE SUBMITTED: 04-17-90
. PROJECT: 19942 - 0023 FORD EARTH CITY '
I SAMPLE ID: MW106
‘ ) DET. : DATE METHOD
‘lR_AHETER LIMIT UNIT RESULTS ANALYZED REFERENCE
-ETAL CYANIDE Q.01 mg/L ND 04-27-90 SM 412D
=TUTAL METALS
_ISENIC 10,0 uwg/L ND 03-02-30 EPA 206.2
< =AD .0 ug/L ND - 08-01-90 EPA 239.2
MERCURY 0.2 ug/L ND 04-25-940 EFA 245.1
~PE_ENIUM 3.0 ug/ic ND OS-02-90 . EFPA 270.2
ALLIUM 10.0 ug/L ND 0S=-01-30 eErFA 279.2
SANT IMCNY 0.0 ug/L 44,7 04~-25-90 EFA 200.7
_@ERYLLIUM 5.0 ug/L  ND 04-25-90  EFA 200.7
EDMIUM 3.0 ug/L ND - Q4=-25-30 EFA 200.7
om-HROMIUM 5.0 ug/L ND 04-=-25-30 EFA 200.7
ZOFFER 10.0 ug/L 80 04-25~90 EFA 200.7
1CI‘ZIEL 10,0 ug/L ND 04-25~90 EFA 200.7
JHLVER 10,0 ug/L - ND 04-25~90  EPA 200.7
ZINC 10,0 ug/L S6.4 04-25-90 EFA 200.7

#EPALOO/4-79-020, MARCH 19895 :
NOT DETECTED -ABOVE QUANTITATION LIMIT
STANDARD METHOD,

16TH EDITION



S0ULITHRWEDS]L LFADURALTURY OF UKLAAUNA,INC,
1700 W. Albany « Suite "C" « Broken Arow, Oklahoma 74012 . 918-251-2858

__- i

ENT: DAMES & MOORE - : REPORT: 2388.03H
11701 BORMAN DRIVE, SUITE 3240
ST. LOUIS, MO b63I146 ' . DATE: 05-07-%0

ATTN: DAVID PURINGTON

- -

SAMPLE MATRIX: WATER :
SWLO # 2388B.03 : v '
DATE SUBMITTED 04-17-90

DATE EXTRACTED 04-27-90

DATE ANALYZED: 05-02-90 o

METHOD REFERENCE: Sw346-8150, EFA METHODOLOGY

PROJECT: 19942 - 0023 FORD EARTH CITY

SAMFLE ID: MW106

RESULTS REFPORTED IN ug/L OR Parts Fer Billion

. -

[P TR TH A P Ay Dy S

I R N R AT

HERBICIDES . LIMIT _RESULTS
2,4-D 1.0 ND
2,4,5-TFP (SILVEX) 0.2 ND

2,8,5-T (10-58) L 91.,7%

NOT DETECTED ABOVE QUANTITATION LIMIT . '
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS



o0OUTHAWESLT LABORKATORY U OKLAHULNIA, 1INC.

I 1700 W. Albany + Suite "C* « Broken Arrow, Oklahoma 74012  918-251-2858
-\
L'NT:' DAMES & MOORE REPORT: 2388.03P
. 11701 BORMAN DRIVE, SUITE 340

ST. LOUIS, MO 63146 - DATE:  03-07-90
' ATTN: DAVID PURINGTON :

SAMPLE MATRIX: WATER
. SWLO # 2388.03 :
I DATE SUBMITTED: 04-17-90

- DATE EXTRACTED: 04-17-90
DATE ANALYZED : 05-01-90 :
: l METHOD REFERENCE: 5W844-8080, EFA METHODOLOG '
. SAMFLE ID: MW10é o
l RESULTS REPORTED IN ug/L OR Parts Fer Billion (FFB)
‘l PESTICIDES/PCB'S - DETECTION LIMIT  ~ RESULTS
ALPHA-BHC 0.05 ND
. l BETA-BHC 0.05 ND
DELTA-BHC 0.05 ND
= GAMMA=-BHC (L INDANE) 0.05 ND
- HEPTACHLOR 0.05 ND
l ALDRIN 0.05 ND
- HEFTACHLOK EPOXIDE 0.0% ND
ENDOSULFAN I 0.05% ND
—' DIELDRIN 0.1 ND
. 4,4-DDE 0.1 ND
. ENDRIN , - 0.1 ND
-' ENDOSULFAN II 0.1 ND
4,4-DDD 0.1 ND
- ENDOSULFAN SULFATE 0.1 ND
4,4-DDT 0.1 ND
"' METHOXYCHLOR 0.5 ND
- ENDRIN KETONE 0.1 ND
; ALPHA-CHLORDANE 0.5 ND
JI ‘ GAMMA-CHLORDANE 0.5 ND
TOXAPHENE 1.0 ND
- AROCHLOR-1014 0.5 ND
,_-l AROCHLOR-1221 0.5 ND
AROCHLOR-1232 0.5 ND
- AROCHLOR-1242 0.5 ND
AROCHLOR-1248 0.5 ND
-"l AROCHLOR-1254 1.0 ND
_ AROCHLOR-1240 1.0 ND
~ ' gA/8C SURROGATE RECOVERIES
- DIBUTYLCHLORENDATE (24-154)  70%
" ND = NOT DETECTED ABOVE QUANTITATION LIMIT ,
J = ESTIMATED VALUE: CONCENTRATION EBELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE
% = SURROGATE RECOVERY OUTSIDE OF QC LIMITS

—l*l



SOUTHWEST LABORATORY OF OKLAHOMA, 1NC.

- l 1700 W. Albarty « Suite "C" « Broken Amow, Oklakoma 74012 « 918-251-2858
‘—i .
cLEENT: DAMES & MOORE REPORT: 2388.03V
11701 BORMAN DRIVE, SUITE 340 o
ST. LOUIS, MO 63144 ' ‘ DATE: 05-07-90
] ATTN: DAVID PURINGTON ‘

SAMFLE MATRIX: WATER _
SWLO # 2388.03 '
] DATE SUBMITTED: 04-17-90
DATE ANALYZED : 04-18-90 '
- METHOD REFERENCE: SW846-8240, EPA METHODOLOGY
] PROJECT: 19943 - 002; FORD EARTH CITY
SAMPLE ID: nMW1ioé

] RESULTS REPORTED IN ug/L OR Parts Per Billion (FPE)
:! - DET. DET.
ATILES LIMIT RESULTS VOLATILES LIMIT RESULTS
ClOROI’!ETHANE 10 ND 1,1,2,2-TETRACHLOROE THANE 5 ND
MOME THANE 10 ND 1,2-DICHLOROFROFANE 5 ND
'NTL CHLORIDE 10 ND TRANS-1,3-DICHLOROPROPENE S “ND
ORCETHANE 10 ND TRICHLOROETHENE S ND
HYLENE CHLORIDE ' b 19 B DIRROMOCHLORDMETHANE S "ND
“ETONE 10 4 J 2-TRICHLORDETHANE 5 ND
BON DISULFIDE 5 ND BtNZENE e 5 ND
1 -DICHLOROETHENE 5 ND CIS-1,3-DICHLOROFROFENE 5 ND
45 1-DICHLOROETHANE ) MD 2-CHLOROETHYLVINYLETHER 10 ND
(ANS-1,2-DICHLOROETHENE 5 ND BROMOFORM S ND
"‘{or\-omﬁ-n 5 ND 2-HEXANONE 10 ND
I¥2-DICHLORDETHANE 5 ND 4-METHYL-2-FPENTANONE 10 ND
~BUTANONE 10 ND " TETRACHLOROETHENE 5 ND
i,l-TRICHLDROETHANE 5 - ND TOLUENE 5 ND
(BON TETRACHLORIDE 5 ND CHLOROBENZENE 5 ND
~INYL ACETATE 10 ND ETHYLBENZENE 5 ND
MODICHLORCMETHANE 5 ND STYRENE 5 ND
‘.O - TOTAL XYLENES 5 ND
-l QA/GC_SURROGATE RECOVERIES

"LUENE~dB(38-110) 97% BROMOFLUOROBENZENE(86-119) 947: 1,2-DICHLOROCETHANE~-d4(76-114) 103%

NOT DETECTED ABOVE QUANTITATION LIMIT ‘
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF OUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE s
 SURROGATE RECOVERY QUTSIDE OF QC LIMITS

- e e

!
!



} - SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany Suite "C" « Broken Arrow, Oklahoma 74012 o 918-251-2858

& MOORE o) REFORT: 2388.03DB
BORMAN DRIVE, SUITE .)40 - o

u1s, ma 63144 ! ‘ DATE: 05-07-90
DAVID PURINGTON '

MATRIX: WATER : | DATE SUBMITTED: 04-17-90

# 2388.03 ' DATE EXTRACTED: 04-26-90
REF.: SW844-8270, EPA METHODOLOGY DATE ANALYZED : 05-01-90
T: 19943 - 0023 FORD EARTH CITY .

ID: MW1O06

. DET. RESULTS , DET. RESULTS
LINIT (ug/L) SEMIVOLATILES LINIT (ug/L)
10 ND ACENAFHTHENE 10 ND
CHLORDETHYL)ETHER 10 ND 2,4-DINITROPHENCL 50 ND
LOROFHENOL 10 ND 4-NITROFHENOL 50 ND
ICHLOROBENZENE 10 ~ND DIBENZOFURAN 10 ND
ICHLOROKENZENE 10 ND 2,4-DINITROTOLUENE - 10 ND
L ALCOHOL © 10 ND 2,6-DINITROTOLUENE 10 ND
DICHLOROBENZENE 10 ND DIETHYLPHTHALATE 10 ND
HYLFHENOL 10 ND 4-CHLOROFHENYL-FHENYLETHER 10 ND
-CHLORDISOFROFYL)ETHER 10 ND FLUORENE 10 ND
THYLFHENOL 10 ND 4-NITROANILINE 590 ND
ROSO-DI-n-FROFYLAMINE 10 . ND 4,6-DINITRO 2-METHYLFHENOL 50 ND
XAMHLOROETHAKE 19 HD N-NITROSODIFHENTLAMINE(1) 10 ND
"= OBENZENE : 10 ND 4-BROMOFHENYL -FPHENYLETHER 10 ND
. _AHORONE 19 WD HEXACHLORORENZENE 10 ND
-NERROFHENOL - 10 ND FENTACHLOROFHENDL 10 ND
M IMETHYLFHENOL 10 ND PHENANTHRENE ‘ 10 ND
0IC ACID 50 . ND ANTHRACENE ' 10 ND
SR -CHLOROETHOXY )METHANE 10 ND DI-N-SUTYLFHTHALATE 10 ND
, 4MD ICHLOROPHENOL 10 ND FLUORANTHENE: 10 ND
4-TRICHLOROBENZENE =~ 10 ND PYRENE 10 ND
HALENE 10 ND  BUTYLBENZYLPHTHALATE 10 ND
"l OROANIL INE 10 ND 3.3-DICHLOROBENZIDINE 20 ND
“jCHLOROBUTADIENE , 10 . ND BENZO(A)ANTHRACENE 10 " ND
DRO-3-METHYLPHENOL 10 ND BIS(2-ETHYLHEXYL)PHTHALATE 10 27
HYLNAFHTHALENE 10 ND CHRYSENE 10 “ND
;g_ HLOROCYCLOPENTADIENE 10 ND DI-N-OCTYL PHTHALATE 10 ND
.6=TRICHLOROPHENOL 10 ND BENZO(B)FLUORANTHENE 10 ND
-TRICHLOROPHENOL 50 ND BENZO(K)FLUORANTHENE 10 ND
ORONAFHTHALENE 10 ND BENZO(A)PYRENE 10 ND
'~ TROANILINE 50 ND INDENO(1,2,3-CD)FYRENE 10 ND
 BTHYLPHTHALATE 10 ND DIBENZ(A,H)ANTHRACENE 10 ND
‘iPHTHYLENE 10 ND BENZO(G,H,I)PERYLENE 10 ND
ROANILINE 50 ~ ND '
! gaﬂs_iueggsa_m_gs_c_qums
’GEENZENE-dE\(BE-lM) 87% 2-FLUOROBIPHEMYL(43-114) 73% TERPHENYL-G14 (33-141) 7&%
oL-d5 (10-94)  28% 2-FLUOROPHENOL (21-100) '8%x 2,4,6-TRIBROMOPHENOL(10-123) 18%

9' NCT DETECTZD ABOVE QUANTITATION LIMIT :

o= ISTIMATED VaLUE: CONCENTRATION BELOW LIMIT GF QUANTITATIGON
: AMALYTE DETECTED IM BLARK A5 WELL AS SAMFLEZ :

I FURRNGATI RECOVERY DQUTSIDE OF a0 LIMITS



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Okichoma 74012 . 918-251-2858

L IENT: DAMES & MOORE : REPORT: 2388.04M
11701 BORMAN DRIVE, SUITE 340
N ST. LOUIS, MO 6&3146 DATE: 05-07-90
- ATTN: DAVID PURINGTON
SAMPLE MATRIX: WATER
= SWLO # 2T88.04
- DATE SUBMITTED: 04-17-90 . : et
PROJECT: 19947 - 002; FORD EARTH CITY
- SAMFLE ID: MW10O7
' DET. - .DATE METHOD
TARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
TOUTAL CYANIDE 0.01 ‘mg/L ND 04-~27-%0 SM 412D
AL, METALS
LRSENIC 10,0 ug/L ND- 05-02-90  EFA 206.2
hD .0 ug/L ND QS=01-30 EFA-239.2
=R CURY 0.2 ug/L "ND 04-25-90 EFA 245.1
SELENIUM 3.0 ug/L ND 05-02-70 EFA 270.2
“gat L IUM 10.0 ug/L ND 05=-01-90 EFA 279.2
_-‘IMDNY 0.0 ug/L IIV1 04-25-50  EFA Z00.7
GeRYLLIUM 5.0 ug/L ND 04-25-90 EFa 200.7
LADMIUM 5.0 ug/L  ND 04-25-90  EFA 200.7
ROMIUM 3.0 ug/L - ND 04-25-90C EFA 200.7
=B FER 10,0 ug/L 62 04-25-30 EFA 200.7
NICKEL 10.0 ug/L 10.7 04-25-90 EFA 200.7
VER 10.0 ug/L ND _ 04-25-90 EPA 200.7
NC 10.0 ug/L 43.0 04-25~-90 EPA 200.7

R

ol

{

=z
o
K nnu

ey

HEPALOO/4~79-020, MARCH 1985
NOT DETECTED ABOVE GUANTITATION LIMIT
STANDARD METHQD,

16TH EDITION



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 w. Albar& o Suite "C" . Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146

ATTN: DAVID PURINGTON

SAMFLE MATRIX: WATER
SWLD # 2388.04

DATE SUBMITTED: 04-17-90
DATE EXTRACTED: ©4-27-90
DATE ANALYZED: 08-02-90

REFORT: 2388.04H

DATE: 05-07-90

METHOD REFERENCE: SW844~8150, EFA METHODOLOGY
PROJECT: 19947 - 002; FORD EARTH CITY - '

SAMFLE ID: MW107

RESULTS REPORTED IN ug/L OR Parts Fer Billion

o DET.
HERBICIDES LIMIT RESULTS
2,4-D 1.9 ND
0.2 " ND

2,4,5-TF (SILVEX)

‘QQ/GC SURROGATE RECOVERY

2,4,5-T (10-98)

89%

Wi n

NOT DETECTED AROVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS. SAMFLE

SURRDGATE RECOVERY QUTSIDE OF QC LIMITS



; Iill i ||h|’i - ] —— ..i.mj mn 1

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany’. Suite "C” o Broken Arrow, Oklahoma 74012 « 918-251-2858

1
[

|NT: DAMES & MOORE REPORT: 23588.04P
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO0 .463146 DATE: 05-07-90

L L rel
L

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2388.04

DATE SUBMITTED: 04-17-90

DATE EXTRACTED: 04-17-90

DATE ANALYZED : . 05-02-90 _ .
METHOD REFERENCE: SWB46-8030, EPA METHODOLOGY

SAMPLE ID: MW107

RESULTS REPORTED IN uq/L OR Parts Per Billion (FPB)

T - iiﬁli...j‘_ml il i*,u_l- -

PESTICIDES/PCB’S DETECTION LINIT ~ RESULTS
ALPHA-EHC 0.05 ND
BETA-BHC 0.05 ND
DELTA=BHC 0.05. ND
GAMMA-BHC (L INDANE ) 0.05 ND
HEPTACHLOR 0.05 ND
ALDRIN . : 0.05 ND
HEPTACHLOR EFOXIDE 0.05 ND
ENDOSULFAN I 0.05 ND
DIELDRIN 0.1 ND
4,4-DDE 0.1 ND
ENDRIN 0.1 ND
ENDOSULFAN 11 0.1 ND
4,4-DDD ‘ 0.1 ND
ENDOSULFAN SULFAT " 0.1 ND
4,4-DDT 2 0.1 ND
METHOXYCHLOR 0.5 ND
ENDRIN KETONE 0.1 ND
ALPHA=-CHLORDANE 0.5 ND
GAMMA-CHLORDANE 0.5 ND
TOXAPHENE 1.0 ND
AROCHLOR-1016 0.5 ND
AROCHLOR-1221 0.5 ND
AROCHLOR=-1232 0.5 ND
AROCHLOR-1242 0.5 ND
AROCHLOR-1248 0.5 ND
AROCHLOR-1254 1.0 ND
AROCHLOR-1260 1.0 ND

- 8A/8C SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-134)  68%

ND = NOT DETECTED ABOVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

X =

SURROGATE -RECOVERY OUTSIDE OF QC LINITS



"

DAMES & MOORE

ATTN:

SAMPLE MATRIX:
SWLO # 2388.04
DATE SUBMITTED:
DATE ANALYZED :

FROJECT:
SAMFLE ID:

19943

i

iRTILES
CIBOROMETHANE -

ZIO0MOMETHAME

_'rt. CHLORIDE
ORCETHANE

METHYLENE CHLORIDE

@ TONE
,—MHBON DISULFIDE

i1, 1-DICHLOROETHENE

v 1 =DICHLORDETHANE

jNS-l »2-DICHLOROETHENE
OROFORM

1,2-DICHLOROETHANE

"“ERUTANONE
%, 1-TRICHLOROETHANE

'CARBON TETRACHLORIDE

~2hiYL ACETATE
MODICHLOROMETHANE

o -u -

UENE-dB(88-110) 94X

ESTIMATED VALUE:

METHOD REFERENCE:

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146
DAVID PURINGTON

WATER

04-17-90
04-18-90

- 002;

MW107

DET. .
LIMIT RESULTS
10 ND
10 ND
10 ND
10 ND
5 16 B
10 3 J
5 ND

'S ND
5 ND
5 ND

5 ND
5 ND
10 ND
5 ND
5 ND
10 ND
5 ND

QA/GC_SURROC

BROMOFLUOROBENZENE(86-115) 92%

NOT DETECTED ABOVE QUANTITATION LIMIT
CONCENTRATION BELOW LIMIT OF QUANTITATION
AMALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF @C LIMITS

-.SOUTHWEST LABORATORY OF OKLAHOMA,

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

REPQRT: 2388.04V

- DATE: 05-07-90

5U846-8240, EPA METHODOLOGY
FORD EARTH CITY

RESULTS REFORTED IN ug/L OR Parts Per Rillion (FFE)

VOLATILES

1,1,2,2-TETRACHLOROE THANE
1,2-DICHLOROFROFANE
TRANS-1,3~DICHLOROFROFENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
BENZENE
CIS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYLETHER
EROMOFORM

2-HEXANONE
4-METHYL-2~-PENTANONE
TETRACHLOROETHENE

TOLUENE

CHLOROHENZENE
ETHYLBENZENE

STYRENE »

TOTAL XYLENES

DET.

LIMIT RESULTS .

NN N U AU AL
oo (=]

INC.

ND
KD
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND
ND

'ND

ND
ND
ND

ND

1,2~-DICHLOROETHANE-d4(746~114) 100%



he - S Y S

] SOUTHWEST LABORATORY OF OKLAHOMA,INC.,
' I 1700 W. AIbany Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858 _
, % MOORE _ o REFORT: 2388.04B
1 BORMAN DRIVE, SUITE 340 , .
=M OUIS, MO 643146 - DATE: .05-07-90
_fN: DAVID FURINGTON ' o
E MATRIX: WATER : . DATE SUEMITTED: 04-17-90
# 23388.04 o DATE EXTRACTED: 04-26-90
D REF.: SW844-8270, EPA METHODOLOGY . DATE ANALYZED : 05~01-90

SEECT: 19943 - 0023 FORD EARTH CITY
:TPLE ID: Mmui07

! : DET. RESULTS _ DET. RESULTS
EMIVOLATILES LIMIT (ug/L) SEMIVOLATILES LINIT (ug/L)
‘%OL 10 ND ACENAPHTHENE 10 ND
T8 2~-CHLOROETHYL )ETHER 10 ND 2,4-DINITROFHENOL 50 ND
“THLOROFHENOL - 10 ND 4-NITROPHENOL S0 ND
DICHLOROBENZENE 10 ND DIBENZOFURAN 10 ND-
DICHLORORENZENE 10 . ND 2,4~-DINITROTOLUENE 10 ND

NZYL ALCOHGL : 10 ND 2,6-DINITROTOLUENE 10 ND

DICHLOROBENZENE 10 ND DIETHYLFHTHALATE 10 ND -
THYLFHEMNOL 10 ND 4-CHLOROFPHENYL-PHENYLETHER 10 ND -
2-CHLOROIZOFROFYL)ETHER 10 ND FLUORENE 10 ND
METHYLPHENOL 10 - WD 4-NITROANILINE S0 ND
TROSO-DI-n-FPROFYLAMINE 10 ND 4,6~-DINITRO Z-METHYLFHENQL 50 ND
CHLOROETHANE 10 ND N-NITROSODIPMHENYLAMINE(1) 10 ND
T \QLENZENE 10 ND 4-BROMOFPHENYL-FHENYLETHER 10 ND
"“HOROME 10 ND HEXACHLORORENZENE 10 ND
24 TROFHENGL 10 ND PENTACHLOROFHENOL - 10 ND .
- 1=DIMETHYLFHENDOL 10 ND PHENANTHRENE  ~ 10 ND
"OIC ACID 50 ND ANTHRACENE 10 ND
(2-CHLORDETHOXY)METHANE 10 ND DI-N-BEUTYLFHTHALATE 10 ND
DICHLOROFHENDL ' 10 - ND FLUORANTHENE 10 ND
-,4 TRICKLORORENZENE 10 ND FYRENE 10 ND
HTHALENE 10, ND BUTYLBENZYLFHTHALATE 10 ND
GMRHLOROANILINE 10 ND 3+3~-DICHLOROBENZIDINE 20 ND
iaXACHLOROBUTADIENE 10 ND BENZO(A)ANTHRACENE 10 ND
HLORO-3-METHYLFHENOL - 10 ND BIS(Z2-ETHYLHEXYL)PHTHALATE 10 ND
SPRETHYLNAFPHTHALENE - .10 ND CHRYSENE 10 ND
AEXACHLOROCYCLOFENTADIENE  10. ND DI-N-OCTYL PHTHALATE 10 ND
s 6=TRICHLOROPHENOL 10 ND PENZO(B)FLUORANTHENE 10 ND
s 5=-TRICHLOROPHENOL 50 ND BENZO(K)FLUORANTHENE 10 ND
HLORONAPHTHALENE - 10 ND BENZO(A)PYRENE 10 ND
NITROANILINE S0 ND INDENO(1,2,3~CD)PYRENE 10 )
ETHYLPHTHALATE 10 ND DIBENZ(A H)ANTHRACENE 10 ND
NAFHTHYLENE » 10 ND BENZO(G,H,I)PERYLENE 10 -ND
iNITF\OANILINE 50 ND

ROBENZENE-d5(35- 114) 82 'Z-FLUOROFIPHENYL(43-116) 68 TERFHENYL-d14 (33-141) 89%
NOL-d3 (10-94) 59% 2~FLUOROFHENOL (21-100) -29% 2,4,8-TRIBROMOFHENOL(10-123) 931%

NOT DETECTED ABOVE QUANTITATION LINMIT

ESTIMATED VALUE: CONCENTRATION EELDN LTMIT OF OUANTLTH|ION
ANALYTE DETZCTED IN BLAMK AS WELL AS 3AMFLE

= SURRRGATE RECOVERY QUTSIDE OF i€ LIHITS

Houn

k
[
i



oUULIHAWLEDL LADURALTURY UY UKLAHUNIA, LINU. —

I 1700 W. Albany Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858
,I'T: DAMES % MOORE | | REPORT: 2388.05V
11701 BORMAN DRIVE, SUITE 340 .
] ST. LOUIS, MO 63144 DATE: 05-07-90

I ATTN: DAVID PURINGTON

] SAMFLE MATRIX: WATER .

SWLO 4 2388.05 . '
. DATE SUBMITTED: 04-17-90

DATE ANALYZED : 04-18-90

METHOD REFERENCE: SW846-8240, EPA METHODOLOGY
l PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: TR-1 :

RESULTS REFORTED IN ug/L OR Parts Fer Billion (FPR)

DET. T DET.

2L LIMIT RESULTS  VOLATILES LIMIT RESULTS
(OMETHANE 10 - ND 1,1,2,2-TETRACHLOROETHANE S ND
RDME THANE 10 ND 1,2-DICHLOROFROPANE 5 ND
“NYL CHLORIDE 10 ND TRANS-1,3-DICHLOROFROPENE 5 ND
ROETHANE 16 . ND TRICHLOROETHENE 5 ND
=YLENE CHLORIDE s. 2 J  DIBROMOCHLOROMETHANE 5 ND
ZZTONE 10 ND 1,1,2-TRICHLOROETHANE 5 ND
LON DISULFIDE 5 ND BENZENE 5 “ND
> D ICHLOROE THENE 5 ND CI5-1,3-DICHLOROFROFENE 5 ND
- MDICHLOROETHANE 5 ND 2-CHLOROETHYLVINYLETHER 10 ND.
NS-1,2-DICHLOROETHENE 3 ND BROMOFORM 5 ND
ROFORM s 6 B 2-HEXANONE : 10 ND
DICHLOROETHANE 5 ND 4-METHYL=-2-PENTANONE 10 ND
UTANONE 10 ND TETRACHLOROE THENE 5 ND
1-TRICHLOROETHANE S ND TOLUENE 5 ND
AMMON TETRACHLORIDE 5 ND CHLOROBENZENE 5 "ND
INYL ACETATE 10 ND ETHYLBENZENE 5 ND
ODIECHLOROMETHANE 5 ND STYRENE - 5 ND
. TOTAL XYLENES 5 ND

8A/8C SURROGATE RECOUERIES

~P

'UENE-dB(BB—llO) 97:% BROMOFLUORQOBENZENE(Bé-1135) 93% 1,2-DICHLOROETHANE-d4(76-114) 102%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

> SURROGATE RECOVERY OUT::IDE OF GC LIMITS



11701 Borman Drive
St. Louis. Missouri 63149

SWLO IDENTIFICATION

SAMPLE NO.: 2388.01 - 2388.05
DATE RECEIVED: 04/17/90

o " s o

QA/QC
1 DESCRIPTION PARAMETER
METHOD BLANK 04/25/90 ANTIMONY
~ METHOD BLANK 04/25/30 BERYLLIUM
aMETHOD BLANK 04/25/90 CADMIUM
METHOD BLANK 04/25/90 CHROMIUM
METHOD BLANK 04/25/90 COPPER
METHOD BLANK 04/25/90 NICKEL
METHOD BLANK 04/25/90 - SILVER
METHOD BLANK 04/25/90 ZINC
{IBLANK SPIKE 04/25/90 ANTIMONY
BLANK SPIKE 04/25/90 BERYLLIUM
"BLANK SPIKE 04/25/90 CADMIUM
BLANK SPIKE 04/25/90 CHROMIUM
BLANK SPIKE 04/25/90 COPPER
BLANK SPIKE 04/25/90 . NICKEL
= BLANK SPIKE 04/25/90 SILVER
_'ELANK SPIKE 04/25/30 ZINC
-=MATRIX SPIKE MW105 , ANTIMONY
ﬁmix SPIKE MW105 . BERYLLIUM
TRIX SPIKE MW105 CADMIUM
 _MATRIX SPIKE MW105 : CHROMIUM
ATRIX SPIKE MW105 COPPER
TRIX SPIKE MW105 _ NICKEL
TRIX SPIKE MW105 | SILVER
. =~ MATRIX SPIKE MW105 ZINC
‘lDUPLICATE MW101 ANT IMONY
. DUPLICATE MW101 . BERYLLIUM
UPLICATE MW101 CADMIUM
UPLICATE MW101 CHROMIUM
UPLICATE MW101 COPPER
-*=DUPLICATE MW101 NICKEL
- BDUPLICATE MW101 SILVER

a UPLCATE MW101 ZINC

!

ANALYTICAL REPORT
DAMES & MOORE ' . REPORT: G2705

RESULTS

<30
<5
<5
<5
<10
<10
<10
<10

102%
100%
115%
98%
104%
99%
86%
110%

102%

100%
115%
98%
107%
99%
86%
110%

0%
0%
0%
0%
17%
0%
0%
24%

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

REPORT DATE: 05/03/90

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY

RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY

RPD
RPD
RPD
RPD
RPD
RPD
RPD
RPD



1700 W. AIbany Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

: DAMES & MOORE
w1701 Borman Drive
t. Louis, Mi

Missouri 63149

|

1%0 IDENTIFICATION -

AMPLE NO.:

ATE RECEIVED:

1

: DESCRIPTION
]{ETHOD BLANK

. METHOD BLANK

gETHOD BLANK
THOD BLANK
I .THOD BLANK

LANK SPIKE
LANK SPIKE

{ BLANK SPIKE
LANK SPIKE
LANK SPIKE

= BLANK SPIKE

BLANK SPIKE
LANK SPIKE

{ MATRIX SPIKE
TIX SPIKE
_EMATRIX SPIKE
. MATRIX SPIKE
TRIX SPIKE

t
.= DUPLICATE
| DUPLICATE
~BDUPLICATE
_SDUPLICATE
DUPLICATE

min 'l 'omln 'wek

ANALYTICAL REPORT
REPORT:

REPORT DATE:

2388.01 - 2388.05

04/30/90
05/01/90
05/02/80
05/01/90
04/27/90

04/30/90

04/30/90
05/01/90
05/01/90
05/02/90
05/02/90
05/01/90

05/01/90 .

MW101 -
MW107
MW107 .
MW107
MW101

MW101
MW106
MW101
MW106
MW101

04/17/90

QA/QC
PARAMETER

ARSENIC

LEAD

SELENIUM
THALLIUM ’
TOTAL CYANIDE

ARSENIC
ARSENIC
LEAD
LEAD
SELENIUM
SELENIUM
THALLIUM
THALLIUM

ARSENIC

LEAD

SELENIUM
THALLIUM
TOTAL CYANIDE

ARSENIC

LEAD
SELENIUM
THALLIUM
TOTAL CYANIDE

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

G2705.2

05/0?/90
RESULTS
<10 ug/L
<3 ug/L,
<5 ug/L
<10 ug/L
<.01 mg/L
101% RECOVERY
81% RECOVERY
99% RECOVERY
98% RECOVERY
98% RECOVERY
88% RECOVERY
98% " RECOVERY
95% RECOVERY
96% RECOVERY
64% RECOVERY
70% RECOVERY
110% RECOVERY
104% RECOVERY
0% RPD
0% RPD
0% RPD
0% RPD
0% RPD
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ESTIMATED VALUE:

 SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany Suite "C” « Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE .

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146

ATTN: DAVID PURINGTON

SAMPLE MATRIX: . WATER

SWLO # METHOD BLANK

DATE EXTRACTED: 04-27-90
DATE ANALVYZED: 05=-02~30
METHOD REFERENCE: SWB846-81%50,
FPROJECT: 1994% - 0023
SAMPLE ID: METHOD EBLANK

REPORT: G2703.3

DATE: 05-07-90

EFA METHODOLOGY

FORD EARTH CITY

- RESULTS REFORTED IN ug/L OR Farts PerrBillion

_ DET. :
HEREBICIDES LIMIT RESULTS
2,4-D o 1.0 ND

2 ND

4,5-TF (SILVEX) 0.2

QA/QC SURROGATE RECOVERY

2,4,5-T (10-98)

81.7%

NOT DETECTED ABOVE QUANTITATION LIMIT

CONCENTRATION BELOW LIMIT OF DUANTITATIDN
ANALYTE DETECTED IN ELANK AS WELL A5 SAMFLE

SURRDGATE RECOVERY OUTSIDE OF QC LIMITS
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SOUT HWEST LABORATORY OF OKLAHOMA, INC

1700 W. Albany Suite "C” « Broken Amow, Oklahoma 74012 « 918-251-2858

DAMES & MOORE

11701 BORMAN DRIVE, SUITE 340

ST. LOUIS, MO 43146

ATTN: DAVID PURINGTON

SAMPLE MATRIX: - WATER

SWLO # METHOD BELANK

DATE EXTRACTED:  04-17-%90

DATE ANALYZED- :
METHOD REFERENCE:

05-01-90
SW846~-8080, EFA METHODOLOGY

SAMPLE ID: PMETHOD BLANK

REFORT:

DATE:

RESULTS REFORTED IN ug/L OR Parts Per Billion (FPPH)

PESTICIDES/PCB'S

ALFHA-BHC

BETA-EHC
DELTA-EHC
GAMMA-EHC (LINDANE)
HEPTACHLOR

ALDRIN

HEFTACHLOR EFOXIDE
ENDOSULFAN 1
DIELDRIN

4,4-DDE

ENDRIN A
ENDOSULFAN II
4,4-DDD
ENDOSULFAN SULFATE
4,4-DDT
METHOXYCHLOR
ENDRIN KETONE
ALPHA-CHLORDANE
GAMMA-CHLORDANE
TOXAPHENE
AROCHLOR-1016
AROCHLOR-1221
AROCHLOR-1232
AROCHLOR-1242
AROCHLOR-1248
AKOTHLOR-1254
AROCHLOR-1260

DETECTION LIMIT:

h chen on

MO NN Ll e OO0 0O00O0O0
o en

* = & e @ . s = s« s s @
wn

M OOO0OOOR OO0 UCODOOOCOOOCOODOO0O0
L] L)

8A4/8C SURROGATE RECOV RI S

DIBUTYLCHLORENDATE (24-134)

% o Z

ESTIMATED VALUE:

NOT DETECTED ABOVE QUANTITATION LIMIT
CONCENTRATION HELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE
SURRDGATE RECDVhRY QUTSIDE OF QC LIMITS

1355%

2705.4

05-07-90

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



'SOUTHWEST LABORATORY OF OKLAHOMA, INC.

i l 1700 W. Albany « Suite "C" o Broken Amow, Oklahoma 74012 . 918-251-2858
_

DAMES & MOORE - © REFORT: G62705.5
11701 BORMAN DRIVE, SUITE 340 _
ST. LOUIS, MO 63146 DATE: 05-07-90

ATTN:s DAVID PURINGTON

SAMPLE MATRIX: WATER : : ,
SWLO # METHOD BLANK -

DATE ANALYZED : 04-18-90

METHOD REFERENCE: SW846-8240, EFA METHODOLOGY

PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: METHOD BLANK

RESULTS REFORTED IN ug/L OR Farts Fer Billion (FFE)

DET. - DET.

LATILES - LIMIT RESULTS VOLATILES LIMIT RESULTS
__HLOROMETHANE 10 ND 1,1,2,2=TETRACHLOROETHANE 3 ND
T IROMOMETHANE ' 10 ND 1,2-DICHLOROFROFANE 3 ND
: NYL CHLORIDE ' - 10 HND TRANS-1,3-DICHLOROFROFENE S ND
HLOROETiHANE ‘ . 1c ND TRICHLLOROETHENE 3 © ND
r S THYLENE CHLORIDE 2 10 DIEROMOCHLOROMETHANE 3 ND
L ETONE : 10 - ND 1,1,2-TRICHLOROETHANE 3 ND
TAREON DISULFIDE S ND BENZENE 5 -ND
1-DICHLOROETHENE ) ' ND CIS-1,3-DICHLOROFROFENE 3 ND
I 1-DICHLORDETHANE 3 ND 2-CHLOROETHYLVINYLETHER 10 ND
| SNANS-1,2-DICHLOROETHENE 5 ND BROMOFORM- 5 ND
LORGFORN 3 ND 2-HEXANONE 10 ND
2-DICHLOROETHANE 5 ND 4-METHYL-2~PENTANONE 10 ND
[ - BUTANONE 10 ND TETRACHLOROETHENE 3 ND
s1,1-TRICHLOROETHANE 3 ND TOLUENE ' b ND
r RBON TETRACHLORIDE 5 ND ‘CHLOROEBENZENE. R ND
{ EENYL ACETATE 10 ND ETHYLERENZENE S ND
L=ROMODICHL OROMETHANE S ND STYRENE 5 ND
TOTAL XYLENES. S ND

-

l

8A/0C SURROGATE RECOVERIE

LUENE-d8(88-110) 100% BROMOFLUOROBENZENE(86-115) . 86% 1,2-DICHLOROETHANE~d4(76-114) 95

NOT DETECTED ABOVE QUANTITATION LIMIT ' _
ESTIMATED VALUE: CONCENTRATION EELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS

e

[P

- -]



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

I 1700 W. Albany Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858
_@ES & MOORE . REFORT: G62705.6
1i1 BORMAN DRIVE, SUITE 340 '

LOUIS, mo 63146 . ‘ DATE: 05-07-90
'TN:  DAVID FURINGTON :

;AILE MATRIX: WATER

“ILO ¥ METHOD BLANK ' DATE EXTRACTED: 04-17-90
_J0D REF.: SWB44-8270, EFA METHODOLOGY . DATE ANALYZED : 04-26-90
!ECT: 19943 - 002; FORD EARTH CITY -
LE ID: METHOD BLANK
- l DET. RESULTS DET. RESULTS
32MVOLATILES LIMIT (ug/L) ssnxvqggllggg : LIMNIT (ug/L)
oL 10 ND ACENAPHTHENE 10 ND
2-CHLOROETHYL)ETHER 10 ND 2,4-DINITROPHENOL . 50 . ND
= CHLORDFHENOL 10 ND 4-NITROFHENOL 50 ND
DICHLOROBENZENE 10 ND DIBENZOFURAN 10 ND
{ !gDICHLDROdENZENE 10 ND 2,4-DINITROTOLUENE 10 ND
~ENZYL ALCOHOL 10 ND 2,6-DINITROTOLUENE 10 ND
2-DICHLOROBENZENE 10 ND DIETHYLPHTHALATE 10 ND
IETHYLFHENOL 10 ND 4-CHLOROPHENYL-FHENYLETHER 10 ND
2-CHLOROISOFROFYLJETHER 10 ND FLUORENE 10 ND
=~ METHYLFRENOL 10 ND 4-NITROANILINE 50 ND
_EETROS0-DI-n-FROFYLAMINE 10 ND 4,5-DINITRD 2-METHYLFHENOL 50 ND
ICHLOROETHANE 10 ND N-NITROSODIFHENYLAMINE(1) 10 ND
l TRORENZENE 10 ND 4-PROMOFHENYL-FHENYLETHER 10 1D
B HORONE ' 10 ND HEXACHLOROMENZENE 10 ND
ETROF‘HENOL ‘ 10 ND FENTACHLOROFHENDL 10 " ND
D IMETHYLFHENOL 10 ND PHENANTHRENE 10 HD
=NZOIC ACID 50 ND ANTHRACENE - 10 ND
(2-CHLORDETHOXY)METHANE 10 ND DI-N-BUTYLFHTHALATE 10 ND
JB-DICHLOROFHENDL 10 ND FLUORANTHENE 10 ND
=~2,3-TRICHLOROEENZENE 10 ND PYRENE - 10 ND
THALENE 10 ND BUTYLRENZYLPHTHALATE 10 ND
LOROANILINE 10 ND 3,3-DICHLOROBENZIDINE 20 ND
HEXACHLOROBUTADIENE 10 ND BENZO(A) ANTHRACENE 10 ND -
LHLORO-3-METHYLFHENOL 10 ND BIS(2-ETHYLHEXYL)PHTHALATE 10 ND
A—EETHYLNAF‘HTHALENE . 10 ND CHRYSENE . 10 ND
CHLOROCYCLOFENTADIENE 10 ND DI-N-OCTYL PHTHALATE 10 ND
=4, 6-TRICHLOROFHENGL 10 ND BENZO(B)FLUCRANTHENE 10 ND
_I:'S-TRICHLOROF'HENOL 50 ND KENZO(K) FLUORANTHENE 10 - ND
LORONAPHTHALENE 10 ND BENZO(A)PYRENE . 10 ND
2-NITROANILINE 50 ND INDEND(1,2,3~CD)PYRENE 10 ND
GETHYLFHTHALATE 10 ND DIRENZ(A,H)ANTHRACENE 10 ND
«!NAF‘HTHYLENE o 10 ND BENZO(G H,I)PERYLENE 10 ND
3-NITROANILINE 50 ND
l QA/0C SURROGATE RECOVERIES
JIROBENZENE-d5(35-114) 2% 2-FLUOROBIFHENYL(43-116) 55% TERFHENYL-d14 (33-141) 77%
NOL-d5 © (10-94)  83% 2

-FLUOROFHENOL (21-100) 59% 2,4,6-TRIBROMOFHENOL(10-123) 63%
l NOT DETECTED AROVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
=_= ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE
I SURROGATE RECOVERY QUTSIDE OF @C LIMITS

H u onon



bUU THWEST LABORATORY OF OKLAROMA, 1INC.

- 1700 W. Albany Suite "C" « Broken Arrow, Okiahoma 74012 . 918-251-2858

~|

MES & MOORE \ REPORT: 62705.7
Ta01 BORMAN DRIVE, SUITE 340
;! LOUIS, MO 63146 DATE: 05-07-90
N: DAVID PURINGTON :
SIPLE MATRIX: WATER
80 # METHOD BLANK DATE EXTRACTED: 04-17-90
_'THOD REF.: SW8446-8270, EPA METHODOLOGY DATE ANALYZED : 04-26-90

JECT: 19943 - 0023 FORD EARTH CITY
PLE ID: METHOD ELANK

DET. RESULTS o DET. RESULTS
IVOLATILES LIMIT {uq/L) SEMIVOLATILES LIMIT (ug/L)
—ENOL 10 ND ACENAPHTHENE . 10 ND
B-i(E-CHLOROETHYL)ETHEF\' 10- ND 2,4-DINITROFHENOL 30 ND
' HLOROFHENOL - 10 ND 4-NITROFHENOL 20 ND
+ 3~DICHLOROBENZENE 10 ND DIBENZOFURAN 10 ND
T J-DICHLOROBENZENE 10 ND 2,4-DINITROTOLUENE 10 ND
ZYL ALCOHOL 10 ND 2,6-DINITROTOLUENE 10 ND
{b-DICHLOROBENZENE 10 ND DIETHYLFHTHALATE 10 ND
ETHYLFHENOL 10 ND 4-CHLOROFHENYL~PHENYLETHER 10 ND
1("‘-CHLOROI.:OF‘I'\'OF'YL)ETHEF\‘ 10 ND FLUOSRENE 10 ND
TMETHYLFHENOL 10 ND 4-NITROANILINE S0 ND
_NITROSO-DI-n-PROFYLAMINE 10 MD 4,6-DINITRO 2-METHYLFHENOL S0 ND
1EACHLOROETHANE 10 ND N-NITROSODIFHENYLAMINE(1) 10 ND
RORENZENE 10 ND 4-BROMOFHENYL-FHENYLETHER 10 ND
{OFHORONE . 10 ND HEXACHLOROBENZENE 10 ND
I TROFHENOL - : 10 ND FENTACHLOROFHENOL : 10 ND
-DIMETHYLPHENOL 10 ND PHENANTHRENE 10 ND
NZOIC ACID 50 ND ANTHRACENE 10 ND
(2-CHLORGETHOXY )METHANE 10 ND DI-N-BUTYLFHTHALATE 10 ND
~DICHLOROFHENOL - 10 ND FLUORANTHENE . 10 ND -
&2,4-TRICHLOROBENZENE - 10 ND PYRENE 10 ND
WFHTHALENE 10 ND BUTYLBENZYLPHTHALATE 10 ND
JERHLOROANIL INE - 10 ND S+3-DICHLOROBENZIDINE 20 ND
ACHLORORUTADIENE 10 ND BENZO(A)ANTHRACENE 10 ND
CHLORO-S-METHYLPHENOL 10 ND BIS(2-ETHYLHEXYL)FHTHALATE 10 ND
ETHYLNAFHTHALENE 10 ND CHRYSENE 10 ND
ACHLOROCYCLOPENTADIENE 10 ND DI-N-OCTYL FHTHALATE 10 ND
“4,6-TRICHLOROFHENOL 10 ND KENZO(B)FLUORANTHENE 10 ND
« 3=TRICHLOROFHENOL 50 ©~ ND BENZO(K)FLUORANTHENE 10 ND
HLORONAFHTHALENE 10 ND BENZO(A)PYRENE 10 ND
SITROANILINE %0 . ND INDENO(1,2,3-CD)PYRENE 10 ND
TMETHYLFHTHALATE 10 ND DIBENZ (A,H)ANTHRACENE 10 ND
NAFHTHYLENE 10 ND BENZO(G,H,I)PERYLENE 10 ND
ITROANILINE S0 ND '
-‘h 8A/QC SURROGATE RECOVERIES
TROBENZENE-dS(35~114) 78% 2-FLUORORIFHENYL(43-116) 69% TERFHENYL-d14 (33-141) 8B9%
NOL-dS - {10-94) 90% 2-FLUOROFHENOL (21-100) +464% 2,4,46-TRIBROMOFHENOL(10-123) 77%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION EELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN EBLANK AS WELL AS SAMFLE

SURRIGATE RECNVERY OUTSIDE OF QC LIMITS

i
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B EE SOUTHWEST LABORATORY
~ OF OKLAHOMA, INC.

inm
'Y 4

i

May 8, 1990

David Purington

DAMES & MOORE -

11701 Borman Drive, Suite 340
St. Louis, Missouri 63148

Project: 19943 - 002; Ford Earth City

Dear Mr. Purington:

Enclosed are the analytical results for your samples received

in our laboratory on Aprll 18, 1990, for the above captioned
project. .

Sample MW110 was originally extracted on April 19, 1990. The
QC/MS analysis indicated that the surrogates did not meet the
QC criteria. Hence, this sample was re-extracted on April 24,

1990, and later re-analysed. The data was reported for the re-
analysed sample. : ’

Per your request we have preformed a matrix spike and duplicate
for the following samples; MW102 (semi-volatile), MW108
(Herbicides), MW110 (Pesticides), MW104 (Volatile)

If, in your review, you should have any questions or require
addltlonal information, please call. '

Sincerely,

Rt o

Randy Staggs ;
Project Manager DAMES & MOORE

MaY 09 1990
T, LOUIS. PISSOURA

RS/j1

Enclosures

1700 WEST ALBANY, SUITE C * BROKEN ARROW, OK 74012
~ (918) 251-2858 * FAX (918) 251-2599



T e ! iy
/~/ Y3 ASTT '

9‘ émﬁ?)
DAMES & MOORE CHAIN-OF-CUSTODY RECORD

Fleld Parsonnel (Signalure) - -

Sampls Source & Clienl 5o A

Project Tille Job No. /& «3 -0
: Sample . '
Data | Time Eg‘f‘ﬁ";’. . Type C;\'n‘:;“z:"s Sampling Slte Remarks
12 | Tdo |Nwgrp  |eo-by 7
4 ___}_ 72X2 ¢ L UVSHIoY:) _j 2
/030 1AW I10S l 2
/33 Ineo (03 / 2
/Y 30 1M toy | . | )
v 7L A ¢ A

Date | TimejRellnquished byi|Date | Time | Recelved bys | Dete | Time

Rcllnqul!hed by: | Date | Time
(Signatuce) (Signature)

\ (sl natur .
: /f Sl |52

Rcllnqulnhed bys |Date | Time
(Signature) . (Signature)

X

Recelved by, te | TiwejRellnquished byi|Date | Time | Recelved by) Date | Time
(Signature) . (Stgnature)

‘hcl‘lﬂg(BhCJ bys |Bate |Time Facelved by: | Date Time|fRclinquished bys|Date Tima | Recefved by: Date | Time
(Signature) 1 (Signsture) . © (Stgnature) . {Slgnaturea)
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' SOUTHWEST LABORATORY OF OKLAHOMA, INC.

A

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858
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#EPALOO/4-79-020, MARCH 1985

D

xSl w g 1

STANDARD METHOD, 146TH EDITION

NOT DETECTED ABOVE QUANTITATION LIMIT

LIENT: DAMES & MOORE REPORT: 2397.01M
11701 BORMAN DRIVE, SUITE 340
I ST. LOUIS, MO 63146 DATE: 05-07-90
ATTN: DAVID PURINGTON
l SAMPLE MATRIX: WATER
SWLO # 2397.01 : ,
DATE SUBMITTED: 04-18-90
PROJECT: 19943 - 002; FORD EARTH CITY
SAMPLE ID: MW110 —
DET. A DATE METHOD .
ARAMETER LIMIT UNIT RESULTS _ANALYZED REFERENCE
OTAL CYANIDE 0.01 mg/L  ND 04-27-90 SM 412D
OTAL METALS
RSENIC 10.0 ug/L "~ ND 05-02-90 EPA 206.2
LEAD 7.0 ug/L  ND 05-01-90 EPA 239.2
ERCURY 0.2 ug/L  ND 05-01-90 EPA 245.1
ELENIUM S.0 ug/L  ND 05-02-90 EPA 270.2
THALL UM 10.0 ug/L  ND 05-01-90  EPA 279.2
NTIMONY 0.0 ug/L  ND’ 04-25-90 EPA 200.7
ERYLL IUM 5.0 ug/L  ND 04-25-90 EPA 200.7
ADMIUM 5.0 ug/L ~~ ND 04-25-90 EPA 200.7
HROMI UM 5,0 ug/L  ND 04-25-90 EPA 200.7
OPPER 10.0 ug/L 102 . 04-25-90 EPA 200.7
ICKEL 10.0 ug/L . ND 04-25-90 EPA 200.7
SILVER 10.0 ug/L ~ ND 04-25-90 EPA 200.7
INC 10.0 ug/L-  40.5 04-25-90 EPA 200.7



SOUTHWEST LABORATORY OF OKLAHOMA, INC

1700 W. Albany Suite "C” « Broken Arrow, Oklahoma 74012 . 918-251-2858

CLIENT: -DAMES & MOORE REPORT: 2397.01H
11701 BORMAN DRIVE, SUITE 340 :
ST, LOUIS, MO 63146 DATE: 05-08-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

'SWLO # 2397.01 '
DATE SUBMITTED: 04-18-50

DATE EXTRACTED: 04-27-90

DATE ANALYZED:  05-02-50

METHOD REFERENCE: SW846-8150, EPA METHODOLOGY
PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: MW110

1
1

-

1]
v

RESULTS REPORTED IN ug/L OR Parts Per Billion

L

_ DET. _
HERBICIDES LIMIT : RESULTS
2,4-D 1.0 ' ND
2,4,5-TP (SILVEX) 0.2 ND

)

y

»

GA/GC_SURROGATE RECOVERY

2,4,5-T (10-98) . B89.4Y%

» "

. ND = NOT DETECTED ABOVE QUANTITATION LIMIT
i J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
e = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

T

i
' - e e et
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

LIENT: DAMES & MOORE REPORT: 2397.01P
11701 BORMAN DRIVE, SUITE 340 :
ST. LOUIS, MO 63146 DATE: 05-08-90

ATTN: DAVID PURINGTON
SAMPLE MATRIX:

SULD # 2397.01

DATE SUBMITTED:
DATE EXTRACTED:
DATE ANALYZED :
METHOD REFERENCE:
SAMPLE ID: MW110

WATER
04-18-90
04-19-90

05-02-90
SWB44-8080, EPA METHODOLOGY

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

PESTICIDES/PCB‘S

i — e v

—

% o Z

ESTIMATED VALUE:

8A/6C SURROGATE RECOVERIES

DIBUTYLCHLORENDATE

(24-134)

NOT DETECTED ABOVE QUANTITATION LIMIT -
CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURROGATE RECOVERY QUTSIDE OF QC LIMITS

100%

DETECTION LINMIT RESULTS
ALPHA~BHC 0.05 ND
BETA~BHC 0.05 ND
DELTA-BHC 0.05 ND
GAMMA-BHC (L INDANE) 0.05 ND
HEPTACHLOR 0.0% ND
ALDRIN 0.05 ND
HEPTACHLOR EPOXIDE 0.05 ND
ENDOSULFAN I 0.05 ND
DIELDRIN 0.1 ND
4,4-DDE 0.1 “ND
ENDRIN 0.1 ND
ENDOSULFAN 11 0.1 ND
4,4-DDD 0.1 ND
ENDOSULFAN SULFATE 0.1 ND
4,4-DDT _ 0.1 ND
METHOXYCHLOR 0.5 ND
ENDRIN KETONE 0.1 ND
ALPHA-CHLORDANE 0.5 ND
GAMMA-CHLORDANE 0.5 ND
TOXAPHENE 1.1 ND
AROCHLOR-1014 0.5 ND
AROCHLOR-1221 0.5 ND
AROCHLOR-1232 0.5 ND
AROCHLOR-1242 0.5 ND
AROCHLOR-1248 0.5 ND
AROCHLOR-1254 1.1 ND
AROCHLOR-1260 1.1 ND



CLIENT:

¥
j
)
3
3
1
+

SOUTHWEST LABORATORY OF OKLAHO

MA, INC.

1700 W. Albany Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

DAMES & MOORE

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 435144

ATTN: DAVID PURINGTON

SAMPLE MATRIX:
SWLO # 2397.01-
DATE SUBMITTED:
DATE ANALYZED :
METHOD REFERENCE:
PROJECT:

SAMPLE IDs

WATER

04-18-90
04-18-90

19943 - 002;
MW110

REPORTs 2397.01V

bATE: 03-08-90

SwWe44-8240, EPA METHODOLOGY
FORD EARTH CITY

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

DET.
VOLATILES LIMIT RESULTS VOLATILES
tHLOROHETHANE - 10 ND 1,1,2 ,..-TETRACHLOROETHANE
ROMOMETHANE 10 ND 1,2-DICHLOROPROPANE
INYL CHLORIDE _ 10 ND TRANS-l,B‘DICHLORUPROPENE
‘kHLOROETHANE 10 ND TRICHLOROETHENE
ETHYLENE CHLORIDE 3 14 B DIBROMOCHLOROMETHANE
ACETONE 10 q JB 1,1,2-TRICHLOROETHANE
AREON DISULFIDE 5 ND BENZENE
,1 ~DICHLOROETHENE 3 ND €18-1,3-DICHLOROPROPENE
~*§1,1-DICHLOROETHANE .9 ND 2-CHLOROETHYLVINYLETHER
TRANS-1,2-DICHLORCETHENE - ND BROMOFORM
HLOROFORM S : ND 2-HEXANONE
..e231,2=-DICHLOROETHANE S ND 4-METHYL-2-PENTANONE
2-BUTANONE 10 ND TETRACHLOROETHENE
- J,1,1-TRICHLOROETHANE S ND TOLUENE
RCARBON TETRACHLORIDE S ND CHLOROBENZENE
VINYL ACETATE 10 ND ETHYLBENZENE
ROMODICHLOROHETHANE 3 ND STYRENE

TOTAL XYLENES

DET.
LINIT

AN AN A WD

(7. N7 INT INT NS

[=]

O O

RESULTS

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

i'OLUENE -dg8(868-110) 964

Letnnhe

@A/8C SURROGATE RECOVERIES

BROMOFLUOROBENZENE(B86~115)

92%

1,2-DICHLORODETHANE-d4(76~114) 100%

: HIND = NOT DETECTED ABOVE GUANTITATION LIMIT

**7J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
X =

.

——

i RESRER R .

SURRGGATE RECOVERY QUTSIDE OF GC LIMITS



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Armrow, Oklahoma 74012 . 918-251-2858

AfllS & MOORE : ' REPORT: - 2397.01B
1 BORMAN DRIVE, SUITE 340
LOUIS, MO 63146 DATE: 05-08-90

a: DAVID PURINGTON -

LE MATRIX: WATER DATE SUBMITTED: 04-18-90

10 # 2397.01 DATE EXTRACTED: 04-24-90

efop REF.: SW844-8270, EPA METHODOLOGY DATE ANALYZED : 04-25-90
ECT: 19943 - 002; FORD EARTH CITY

PLE ID: MW110 : .

DET. RESULTS DET. RESULTS

JVOLATILES LIMIT (ug/t)  SEMIVOLATILES - LINIT (ug/L)
L , 20 ND ACENAPHTHENE 20 ND
2-CHLOROETHYL)ETHER 20 ND 2,4-DINITROPHENOL 100 ND
HLOROPHENGCL 20 © ND 4-NITROPHENOL 100 ND
DICHLOROBENZENE 20 ND DIBENZOFURAN ' 20 ND
DICHLOROBENZENE 20 ND 2,4-DINITROTOLUENE. 20 ND
JZYL ALCOHOL 20 ND 2,6-DINITROTOLUENE 20 ND

DICHLOROBENZENE 20 .- - ND DIETHYLPHTHALATE - 20 8 - d

THYLPHENOL 20 ND 4-CHLOROPHENYL-PHENYLETHER 20 ND
2-CHLOROISOPROPYL)ETHER 20 ND FLUORENE 20 ND
THYLPHENOL 20 ND 4-NITROANILINE 100 ND
TROSO-DI-n-PROFYLAMINE 20 ND 4,6-DINITRO .2-METHYLPHENOL 100 ND
CHLOROETHANE 20 ~ ND N-NITROSODIPHENYLAMINE(L) 20 ND
ROBENZENE . 20 ND 4-BROMOPHENYL-PHENYLETHER 20 ND
HORONE - 20 ND HEXACHLOROBENZENE 20 ND

TROPHENGCL 20 ND PENTACHLOROPHENOL - 20 ND

1-DIMETHYLFHENOL 20 ND PHENANTHRENE _ 20 ND -
0IC ACID - 100 ND ANTHRACENE 20 ND
'-CHLOROETHOXY)METHANE 20 ND DI-N-BUTYLPHTHALATE 20 ND
=DICHLOROPHENOL 20 ND FLUORANTHENE 20 ND
4-TRICHLOROBENZENE 20 ND PYRENE 20 ND
THALENE 20 ND BUTYLBENZYLPHTHALATE 20 ND
LOROANILINE 20 ND 349-DICHLOROBENZIDINE 40 ND
(ACHLOROBUTADIENE 20 ND BENZO(A)ANTHRACENE 20 ND
LORO-3-METHYLPHENDL 20 ND BIS(2-ETHYLHEXYL)PHTHALATE 20 ND
THYLNAPHTHALENE 20 ND CHRYSENE 20 ND
ACHLOROCYCLOPENTADIENE 20 ~ ND DI-N-OCTYL PHTHALATE 20 ND

i 6~ TRICHLOROPHENOL 20 ND BENZO(B)FLUORANTHENE 20 ND .
s 9=TRICHLOROPHENOL 100 ND BENZO (K)FLUORANTHENE 20 ND
LORONAPHTHALENE 20 ND BENZO(A)PYRENE 20 ND
NITROANILINE ‘ 100 ND INDENO(1,2,3-CD)PYRENE 20 ND
THYLPHTHALATE 20 ND DIBENZ(A,H)ANTHRACENE 20 ND
APHTHYLENE 20 ND BENZO(G,H, I)PERYLENE 20 ND

TNITROANILINE 100 ND

Yy

ﬁ-Jﬁ

@A/8C SURROGATE RECOVERIES

ROBENZENE -d5(3%-114) &65% 2~-FLUOROBIPHENYL(43-116) 62% TERPHENYL-d14 (33-141’ 83%
NOL -d5 (10-94)  3é% 2-FLUOROPHENOL (21-100) 18%x 2,4,4-TRIBROMOPHENOL(10-123) 21%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

-

f



DU ULIMYWYEODL LADURALURNI U UDLANIUILVIA, LINC,
' 1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

LIENT: DAMES & MOORE REPORT: 2397.02M

_ 11701 BORMAN DRIVE, SUITE 340

ST. LOUIS, MO 63146 _ _ DATE: 05-07-90
ATTN: DAVID PURINGTON -

SAMPLE MATRIX: WATER

SWLO # 2397.02

DATE SUBMITTED: 04-18-90

PROJECT: 19943 - 002; FORD EARTH CITY
SAMPLE 1D: MW102 o

l : DET. » DATE METHOD
—JARAMETER LIMIT UNIT RESULTS _ ANALYZE REFERENCE
='mm_ CYANIDE 0.01 mg/L ND 04-27-90  SM 412D
_JToTaL mMETALS
RSENIC ' 10.0 ug/L  ND 05-02-90 EPA 206.2
EAD . .0 ug/L  ND 05-01-90 EPA 2329.2
MERCURY E 0.2 ug/L  ND . 04-25-90 EPA 245.1
ELENIUM - 5.0 ug/L  ND. 05-02-90 EPA 270.2
HALL TUM 10.0 ug/L  ND 05-01-90 EPA 279.2
ANT IMONY , I0.0° ug/L  ND 04-25-90 EPA 200.7
ERYLLIUM ' : 5.0 ug/L  ND 04-25-90 EPA 200.7
ADMIUM S.0 ug/L  ND - 04-25-90 EPA 200.7
CHROMIUM : S.0 ug/L  ND 04-25-90 EPA 200.7
“OFFER 10.0 ug/L  I26 04-25-90 EPA 200.7
ICKEL , 10.0 ug/L  1Z.8 04-25-90 EPA 200.7
ILVER 10.0 ug/L  ND 04-25-90 EPA 200.7
fzmt: 10.0 ug/L 52.8 04-25-90 EPA 200.7

#EPAL00/4~79-020, MARCH 1985
NOT DETECTED AEOVE QUANTITATION LIMIT
STANDARD METHOD, 16TH EDITION

D =
-\M. =




- SOUTHWEST LABORATORY OF OKLAHOMA, INC.

l 1700 W. Albany « Suite "C” « Broken Arrow, Oklahoma 74012 « 918-251-2858

r

§T. LOUIS, MO 63146 ' DATE: 03-08-90
ATTN: DAVID PURINGTON ' '

SAMPLE MATRIX: WATER

SWLO # 22397.02

DATE SUBMITTED: 04-18-90

DATE EXTRACTED: 04-27-90

DATE ANALYZED: 05-02-90

METHOD REFERENCE: 8SW846-8150, EPA. METHODOLQGY
PROJECT: 19943 ~ 002; FORD EARTH CITY
SAMPLE ID: MW102

RESULTS REPQRTED IN ug/L OR Parts Per Billion

.
.
Al
i
i
r
i
A
.
S

JELIENT: DAMES & MOORE . ‘ REPORT: 2397.02H
411701 BORMAN DRIVE, SUITE 340

'i
3
!
i

| DET. .
HERBICIDES _ LIMIT RESULTS
2,4-D 1.0 _ ND
2,4,5-TP (SILVEX) 0.2 _ . ND
xii | ' o
| . @A/0C_ SURROGATE RECOVERY

NOT DETECTED ABGVE QUANTITATION LIMIT = 7
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION

ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURRCGATE RECOVERY OUTSIDE OF QC LIMITS

nann



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

- 1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

1 :'[
-
ps .
z
-3

DAMES & MOORE - REPORT: 2397.02P
< 11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 43146 DATE: 03-08-90

ATTN: DAVID PURINGTON

-

SAMPLE MATRIX3: WATER

SWLO # 2397.02 ‘

DATE SUBMITTED: 04-18-90

DATE EXTRACTED: 04-19-90 A

DATE ANALYZED : 05-02-90 '
METHOD REFERENCE: SW844-8080, EPA METHODOLOGY -

SAMPLE ID: mMW102 »

- i

i

.-

| RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

'1i PESTICIDES/PCR'S DETECTION LINIT RESULTS
4
i
% ALPHA=-BHC 0.03 ND
BETA-BHC 0.05 ND
g DELTA=BHC 0.05 ND
3 GAMMA-BHC (L INDANE) 0.05 ND
HEPTACHLOR 0.05 ND
,,i ALDRIN | 0.05 ND
| HEPTACHLOR EPOXIDE 0.05 ND
i ENDOSULFAN I 0.05 ND
DIELDRIN 0.1 ND
i 4,4-DDE 0.1 ND
B ENDRIN 0.1 ND
ENDOSULFAN II 0.1 ND
. 4,4-DDD 0.1 ND
ENDOSULFAN SULFATE 0.1 ND
4,4-DDT 0.1 ND
i METHOXYCHLOR 0.5 ND
ENDRIN KETONE 0.1 ND
- ALPHA=CHLORDANE 0.5 ND
GAMMA=CHLORDANE 0.5 'ND
TOXAPHENE 1.0 ND
AROCHLOR-1014 0.5 ND
-1 AROCHLOR-1221 0.5 ND-
i AROCHLOR=-1232 0.5 ND
AROCHLOR-1242 0.5 ND
. AROCHLOR~1248 0.5 ND
AROCHLOR-1254 1.0 ND
- AROCHLOR-1240 1.0 ND

@A/8C SURROGATE RECOVERIES:
DIBUTYLCHLORENDATE (24-1%4) 83%

NOT DETECTED ABOVE GUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS

% w s Z




SOUTHWEST LABORATORY OF OKLAHOMA, INC. B

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

ENT: DAMES & MOORE | ~ REPORT: 2397.02V
- - 11701 BORMAN DRIVE, SUITE 440
‘ ST. LOUIS, MO 463144 ~ DATE: 03-08-90

ATTN: DAVID PURINGTON )

SAMPLE MATRIX: WATER

SWLO # 2397.02

DATE SUBMITTED: 04-18-90

DATE ANALYZED : 04-18-90

METHOD REFERENCE: SuW844-8240, EPA METHODOLOGY

= PROJECT: 19943 - 002; FORD EARTH CITY
i SAMPLE ID: -MW102.
RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)
i DET. : DET.
= LINIT RESULTS VOLAT LIMIT RESULTS
LOROMETHANE 10 ND 1 ,1,2,2-TETRACHLOROETHANE S ND
OMOMETHANE 10 ND 2-DICHLOROFROPANE s ND
INYL CHLORIDE 10 ND TRANS-&,3-DICHLOROPROPENE 5 ND
~JPLOROETHANE 10 ND TRICHLOROETHENE 5 ND
THYLENE CHLORIDE S 16 B DIBROMOCHLOROMETHANE S ND
"HCETONE 10 ND 1,1,2-TRICHLORGETHANE 5 ND
JiPRBON DISULFIDE 5 ND BENZENE . 5 ND
,1~DICHLOROETHENE 5 ND. CIS-1,3-DICHLOROPROPENE 5 ND
=3, ,1-DICHLOROETHANE s 3 3 2~CHLORGETHYLVINYLETHER 10 ND
LRANS-1,2-DICHLORDETHENE 5 ND BROMOFORNM 5 ND
'fmaoronm 5 ND 2~HEXANONE 10 ND
¥ 2-DICHLOROETHANE 5 ND 4-METHYL~2-PENTANONE 10 ND
-BUTANONE 10 ND TETRACHLOROETHENE 5 ND
41, 1-TRICHLOROETHANE 5 ND TOLUENE 5 ND
ARBON TETRACHLORIDE - 5 ND CHLOROBENZENE 5 ND
“SVINYL ACETATE 10 ND ETHYLBENZENE 5 ND.
ROMOD ICHLOROMETHANE 5 ND STYRENE ' 5 ND
TOTAL XYLENES 5 ND

@A/GC SURROGATE RECOVERIES

OLUENE-d8(B88-110) 98% BROMOFLUOROBENZENE(86-115) 94% 1,2-DICHLOROETHANE-d4(76-114) 100%

(=

NOT DETECTED ABOVE QUANTITATION LIMIT '

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF GUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE -

SURROGATE RECQVERY OUTSIDE OF GC LIMITS

BN Ry TRy i i



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

] 1700 W. AIbany Suite "C" « Broken Arow, Oklahoma 74012 « 918-251-2858
mcS & MOORE . _ ) REPORT: 2397.02B
JB1 BORMAN DRIVE, SUITE. 340 :
LOUIS, MO 43146 : DATE: 05-08-90
:+ DAVID PURINGTON _ :
]LE MATRIX: WATER DATE SUBMITTED: 04-18-90
}0 # 2397.02 . DATE EXTRACTED: 04-19-90
10D REF.: SWB44-8270, EPA METHODOLOGY DATE ANALYZED : 04-24-90
lacn 19943 - 0023 FORD EARTH CITY :
LE ID: MW102
DET. RESULTS ' DET. RESULTS
l.!QL&IlLEi LIMIT (ug/L) =~ SEMIVOLATILES LINIT (ug/L)
oL 10 ND ACENAPHTHENE 10 ND
( 2~-CHLOROETHYL)ETHER 10 ND 2,4-DINITROPHENOL 50 ND
:HLOROPHENOL .10 ND 4-NITROPHENOL ' 50 ND
m-D ICHLOROBENZENE 10 ND DIBENZOFURAN 10 ND
IDICHLOROBENZENE - 10 ND 2,4-DINITROTOLUENE 10 ND
NZYL ALCOHOL . 10 ND 2,6-DINITROTOLUENE 10 ND
3D ICHLOROBENZENE 10 ND DIETHYLPHTHALATE 10 ND :
}THYLPHENOL 10 ND 4-CHLOROPHENYL-PHENYLETHER 10 ND '
(2-CHLOROISOPROPYL)ETHER 10 ND FLUORENE _ 10 ND
1ETHYLPHENOL 10 ND 4-NITROANILINE ' 50 ND
1TROSO- DI—n-PRUPYLAnINE 10 ND 4,6~-DINITRO. 2-METHYLPHENOL 50 ND
CHLORCETHANE 10 ND N~-NITROSODIPHENYLAMINE (1) 10 ND
“TROBENZENE 10 ND 4-BROMOPHENYL -PHENYLETHER 10 ND
PHORGONE 10 ND HEXACHLOROBENZENE 10 ND
!ITRGPHENOL , 10 ND PENTACHLOROPHENOL 10 ND
‘-DIHETHYLPHENDL 10 ND PHENANTHRENE : 10 ND
ZOIC ACID 50 ND ANTHRACENE 10 - ND
(2-CHLOROETHOXY)METHANE 10 ND DI-N-BUTYLPHTHALATE 10 ND
~-DICHLOROPHENOL 10 ND FLUORANTHENE - 10 ND
Rs4-TRICHLOROBENZENE 10 ND PYRENE . 10 ND
iHTHALENE 10 ND BUTYLBENZYLPHTHALATE 10 ND
HLOROANILINE ' 10 ND 3,3-DICHLOROBENZIDINE 20 ND
- “XACHLOROBUTADIENE 10 ND BENZO(A)ANTHRACENE 10 ND
g HLORO-3-METHYLPHENOL 10 ND BIS(2-ETHYLHEXYL)PHTHALATE 10 2 JB
ETHYLNAPHTHALENE . - 10 ND CHRYSENE , 10 1 J
ACHLOROCYCLOPENTADIENE = 10 ND DI-N-OCTYL PHTHALATE 10 ND
4, 6=-TRICHLOROPHENOL 10 ND BENZO(B)FLUORANTHENE 10 ND
It 5-TRICHLOROPHENOL 50 ND BENZO(K)FLUORANTHENE 10 ND
HLORONAPHTHALENE 10 ND BENZO(A)PYRENE 10 ND
NITROANILINE 50 ND INDENO{(1,2,3-CD)PYRENE 10 ND
ETHYLPHTHALATE .10 ND DIBENZ(A,H)ANTHRACENE 10 ND
NAPHTHYLENE 10 ND BENZO(G,H, I)PERYLENE 10 “ND
iNITRGANILINE 50 ND ‘ ‘
@A/8C SURROGATE RECOVERIES
ROBENZENE-dS(35-114) 71% 2-FLUOROBIPHENYL(43-116) 68% TERPHENYL-d14 (33-141) 60%
ENOL-d5 (10-94)  49% 2-FLUOROPHENOL (21-100) 35% 2,4,4-TRIBROMOPHENOL(10-123) 34%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE ’

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

uou nou



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

11701 BORMAN DRIVE, SUITE 340 » :
ST. LOUIS, MO 6431446 ' DATE: 0©05-07-90
ATTN: - DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2397.03 ' '
DATE SUBMITTED: 04-18-90 '

PROJECT: 19942 - 0023 FORD EARTH CITY

SAMPLE ID: MW108

ilENT: DAMES & MOORE ' ' REPORT: 2397.02M
-

DET. _ DATE METHOD

RAMETER : LIMIT UNIT RESULTS ANALYZED REFERENCE
M™TAL CYANIDE . 0.04 mg/L - ND 04-27-90 SM 412D
.i'rm_ METALS

RSENIC 10.0 ug/L  ND. 05-02-90 EPA 2046.2

. 3.0 ug/L  ND 05-01-90  EPA 239.2

iERCURY : 0.2 ug/L - ND 04-25-90 EPA 245.1
LENIUM ' Co S.0 ug/L . ND 05-02-90  EPA 270.2
ALLIUM ' 10.0 ug/L  ND 05-01-90 EPA 279.2
TIMONY 30.0 ug/L  I4. s' 04-25-90 EPA 200.7
RYLLIUM ‘ 5.0 ug/L ~ ND 04-25-90 EPA 200.7
ADMIUM 5.0 ug/L  ND 04-25-90 EPA 200.7
ihaom:um o ‘ 5.0 ug/L ND 04-25-90  EPA 200.7
PPER 10.0 ug/L 81 04-25-90 EPA 200.7
ICKEL 10.0 ug/L  14.0 - 04-25-90 EPA 200.7
LVER ’ 10,0 ug/L ND 04-25-90 EPA 200.7
NC 10.0 ug/L  44.5 04-25-90 EPA 200.7

#EPALOO/4-79-020, MARCH 1985
NOT DETECTED ABOVE QUANTITATION LIMIT
STANDARD METHOD, 16TH EDITION

i uu
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1700 W. AIbany Suite "C” « Broken Arrow, Oklahoma 74012 . 918-251-2858
LIENT: DAMES & MOGCRE , | REPORT: 2397.03H

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

11701 BORMAN DRIVE, SUITE 340 :
ST. LOUIS, MO 63148 - DATE: 05-08-90
ATTN: DAVID PURINGTON '

SAMPLE MATRIX: WATER

SWLO # 2397.03

DATE SUBMITTED: 04-18-90

DATE EXTRACTED: 04-27-90

DATE ANALYZED:  05-02-90

METHOD REFERENCE: SW844-8150, EPA METHODOLOGY
PROJECT: 19943 = 002; FORD EARTH CITY

SAMPLE ID: MW108

RESULTS REPQRTED IN ug/L OR Parts Per Bil.ion

. _ DET. .
HERBICIDES » LIMIT ‘ RESULTS
2,4-D 1.0 ND
2,4,5-TP (SILVEX) 0.2 | ND

GA/QC_SURROGATE RECOVERY

2,4,5~-T (10-98) 87.9%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURRQGATE RECOVERY OUTSIDE OF QC LIMITS




SOUTHWEST, LABORATORY OF OKLAHOMA, INC.

1700 W. Albany Suite "C” « Broken Arrow, Oklahoma 74012 « 918-251-2858

IENT: DAMES & MOORE - REPORT: 2397.03P

i 11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 43144 DATE: 03-08-90

ATTN: DAVID PURINGTON

B OB N e

SAMPLE MATRIX: WATER

SWLO H 2397.03

DATE SUBMITTED: 04-18-90

DATE EXTRACTED: 04-19-90 :

DATE ANALYZED : 03-02-90 '
METHOD REFERENCE: SW844~8080, EPA NETHODOLOGY

SAMPLE ID: MuWios

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

PESTICIDES/PCB‘S DETECTION LINIT RESULTS
ALPHA=BHC 0.05 ND
BETA-BHC 0.05 ND
DELTA-BHC 0.05 ND
GAMMA-BHC (L INDANE) 0.05 ND
HEPTACHLOR - 0.05 ND
ALDRIN 0.05 ND
HEPTACHLOR EPOXIDE 0.05 ND
ENDOSULFAN I 0.05 ND
DIELDRIN 0.1 ND
4,4-DDE 0.1 ND
_ENDRIN 0.1 ND
ENDOSULFAN II 0.1 ND
4,4-DDD 0.1 ND
ENDOSULFAN SULFATE 0.1 ND
4,4-DDT 0.1 ND
METHOXYCHLOR 0.3 ND
ENDRIN KETONE 0.1 ND
ALPHA-CHLORDANE 0.3 ND
GAMMA-CHLORDANE 0.9 ND
TOXAPHENE 1.0 ND
AROCHLOR-1016 0.5 ND
AROCHLOR-1221 0.5 ND
AROCHLOR-1232 0.% ND
AROCHLOR-1242 0.3 ND
AROCHLOR~1248 0.3 ND
AROCHLOR-1254 1.0 ND
AROCHLOR-1240 1.0 ND

QA/08C SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-134)  82%

ND = NOT DETECTED ABOVE QUANTITATION LIMIT _

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

x = SURROGATE RECOVERY-OUTSIDE OF QC LIMITS



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

?IENT' DAMES & MOORE 'REPORT: 2397.03V
11701 BORMAN DRIVE, SUITE 340 '
ST. LOUIS, MO 63146 DATE: 03-08-90
ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER
SULG # 2397.03
DATE SUBMITTED: 04-18-90 A _
DATE ANALYZED : 04-18-90 , '
METHOD REFERENCE: SW84-8240, EPA METHODOLOGY
PROJECT: 19943 - 002; FORD EARTH CITY
’ SAMPLE ID: MW108

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

i
l DET. ' DET.

JOLATILES © LINIT RESULTS VOLATILES LINIT RESULTS
!HLOROHETHANE 10 ND 1,1,2,2-TETRACHLOROETHANE S ND
“—3ROMOMETHANE - 10 ND +2=-DICHLOROPROPANE _ S ~ ND

JINYL CHLORIDE - 10 ND TRANS=-1,3-DICHLOROPROPENE 3 .ND

HLOROETHANE : 10 ND TRICHLOROETHENE 3 ND
ETHYLENE CHLORIDE 3 13 B DIBROMOCHLOROMETHANE S ND
CETONE .10 ND 1,1,2-TRICHLOROETHANE S ND
ARBON DISULFIDE 3 ND BENZENE 3 ND

+ 1=DICHLOROETHENE S 3 J CIS-1,3~DICHLOROPROPENE S ND
3} ,1-DICHLOROETHANE S ND 2-CHLOROETHYLVINYLETHER 10 ~ND
pRANS-1, -DICHLOROETHENE ) ND BROMOFORM : 3 ND
!HLOROFORN S ND 2-HEXANONE 10 ND
1, 2-DICHLORCETHANE ) ND 4-METHYL-2-PENTANONE 10 ND
=BUTANONE : 10 ND TETRACHLOROETHENE S ND
‘i, 1,1-TRICHLOROETHANE 9 ND TOLUENE 3 ND
ARBON TETRACHLORIDE .9 ND CHLOROBENZENE S ND

T WINYL ACETATE 10 ND ETHYLBENZENE S ND
ROMODICHLOROMETHANE S ND STYRENE ' S ND

: 3 ND

TOTAL XYLENES

ir 8A/8C SURROGATE RECOVERIES
—TOLUENE-dB(88~110) 100% BROMOFLUCROBENZENE(B86-115) 95% 1,Z-DICHLOROETHANE-d4(76-114) 103%

D = NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURROGATE RECOVERY OUTSIDE OF QC LIMITS

r .




SOUTHWEST LABORATORY OF OKLAHOMA, INC

1700 W. Albany Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

J‘ & MOORE o v REPORT: 2397.03B
7 .

BORMAN DRIVE, SUITE 340 ,
= L0UIS, MO 43146 DATE: 05-08-90
' DAVID PURINGTON :

WPLE MATRIX: WATER DATE SUBMITTED: 04-18-90

fg# 2397.03 ' , 'DATE EXTRACTED: 04-19-90
-;!n REF.: SW844-8270, EPA METHODOLOGY DATE ANALYZED : 04-24-90
0JECT: 19943 - 002; FORD EARTH CITY S
:is ID: MW108 o .
DET.  RESULTS S DET. RESULTS
*‘WULATILES LINIT (ug/L)  SEMIVOLATILES LINIT (uqg/L)
‘IL 10 ND ACENAPHTHENE 10 ND
1S(2-CHLOROETHYL )ETHER 10 ND 2,4-DINITROPHENOL 50 ND
i OROPHENOL 10 ND 4-NITROPHENOL 50 ND
_*ICHLORGBENZENE 10 - ND DIBENZOFURAN 10 ND
47D ICHLOROBENZENE 10 . ND 2,4-DINITROTOLUENE 10 ND
YL ALCOHOL 10 ND 2, 4-DINITROTOLUENE 10 ND
&ICHLOROBENZENE 10 ND DIETHYLPHTHALATE C 10 ND
HYLPHENDL 10 ND 4-CHLORDPHENYL-PHENYLETHER 10 ND
15(2-CHLORDISOPROPYL)ETHER 10 ND FLUORENE 10 ND
HYLPHENOL 10 ND 4-NITROANILINE - 50 ND
ATROS0-DI-n-PROPYLAMINE 10 ND 4,6-DINITRO 2-METHYLPHENOL 50 ND
ZXACHLOROE THANE 10 ND N-NITROSODIPHENYLAMINE(1) 10 ND
—@OBENZENE 10 ND 4-BROMOPHENYL=-PHENYLETHER 10 ND
_ﬁoawz 10 ND HEXACHLOROBENZENE 10 ND
TROPHENOL 10 . ND PENTACHLOROPHENOL 10 ND
-4-DIMETHYLPHENOL 10 ND PHENANTHRENE . . 10 ND
_'ozc ACID 50 ND ANTHRACENE ; 10 ND
2-CHLORDETHOXY)METHANE 10 ND DI-N-BUTYLPHTHALATE 10 ND
,4-DICHLOROPHENOL 10 ND FLUORANTHENE 10 ND
]4—TRICHLOROBENZENE 10 ND PYRENE 10 ND
THALENE - 10 ND BUTYLBENZYLPHTHALATE 10 ND
-CHLOROANILINE 100~ ND 3,3-DICHLOROBENZIDINE 20 ND
EACHLORDBUTADIENE 10 ND BENZO(A) ANTHRACENE 10 ND
i]!LORO-S-HETHYLPHENOL 10 ND BIS(2-ETHYLHEXYL)PHTHALATE 10 ND
THYLNAPHTHALENE 10 ND CHRYSENE 10 ND
{EXACHLOROCYCLOPENTADIENE 10 ND DI-N-OCTYL PHTHALATE 10  ND
4=TRICHLOROPHENOL 10 ND BENZO(B)FLUORANTHENE 10 ND
MM 5-TRICHLOROPHENOL 50 ND BENZO(K) FLUORANTHENE 10 ND
:~CHLORONAPHTHALENE 10 ND BENZO(A)PYRENE 10 ND
*~RE TROANILINE 50 ND INDENO(1,2,3-CD)PYRENE 10 ND
}THYLPHTHAL-ATE 10 ND DIBENZ(A,H)ANTHRACENE 10 'ND
\CENAPHTHYLENE 10 ND BENZO(G,H,1)PERYLENE 10 ND
SleROANILINE 50 ND
@A/GC SURROGATE RECOVERIES -
leOBENZENE-d5(35-114) 78%  2-FLUOROBIPHENYL(43-114) 64% TERPHENYL-d14 (33-141) 65%
'HENOL-d5 (10-94)°  42% 2-FLUOROPHENOL (21-100) '29% 2,4,6~TRIBROMOPHENOL (10-123) 23%

N Y
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wou uu

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BRELOW LIMIT OF GUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY QOUTSIDE OF QC LINMITS

I



SOUTHWEST LABORATORY OF OKLAHOMA,

INC.

1700 W. Albany . Suite "C" « Broken Arow, Okishoma 74012 . 918-251-2858

DAMES & MOORE

- LIENT: - REPORT: 2397.04M.
:%| 11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 DATE: 05-07-50
* ATTN: DAVID PURINGTON '
SAMPLE MATRIX: WATER
SWLO # 2397.04 \
" DATE SUBMITTED: 04-18-90
PROJECT: 19942 - 0023 FORD EARTH CITY
:h SAMPLE ID: MWL103
, DET. DATE METHQD
AMETER LIMIT UNIT RESULTS . ANALYZED REFERENCE.
AL CYANIDE 0,01 mg/L.  ND 04-27-50 SM 412D -
SENIC 10.0 ug/L  ND 05-02-~90 EPA 206.2
,}ao Z.0 ug/L  ND 05-01-90 EPA 239.2
RCURY 0.2 ug/L  ND 04-25-50 EPA 243.1
-EFLENIUM 5.0 ug/L  ND 05-02-90 EPA 270.2
ALL IUM 10.0 ug/L  ND 05-01-90 EPA 279.2
BT IMONY 30.0 ug/L 4.5 04-25-90 EFA 200.7
RYLLIUM 5.0 - ug/L ND 04-25-90 EPA 200.7
DMIUM 5.0 ug/L  ND 04-25-90 EPA 200.7
ROMIUM 5.0 ug/L  ND 04-25-90 EPA 200.7
FPER 10.0 ug/L 3 04-25-90 EPA 200.7
CKEL 10.0 ug/L  ND 04-25-90 EPA 200.7
}LVER 10.0 ug/L ND 04-25-90 EPA 2200.7
10.0 ug/L 04-25-90 EPA 200.7

nan

i
L
(3
i
i
i
i

34.1

#EPALOO/4~79-020, MARCH 1985
NOT DETECTED ABOVE QUANTITATION LIMIT
STANDARD METHOD,

16TH EDITION



‘g SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

—lIENTz DAMES & MOORE : : REPORT: 2397.04H
- 11701 BORMAN DRIVE, SUITE 340 ' :

ST. LOUIS, MO 63146 _ : DATE: 03-08-90
-l ATTN: DAVID PURINGTON ' S

= SAMPLE MATRIX: WATER '
_' SWLO # 2397.04 :
DATE SUBMITTED: 04-18-90
DATE EXTRACTED: 04-27-90
DATE ANALYZED: 03-03-90 :
METHOD REFERENCE: SwW846-8130, EPA METHODOLOGY
PROJECT: 19943 - 0023 FORD EARTH CITY
SAMPLE ID: MW103

RESULTS REPORTED IN ug/L OR Parts Per Billion

| DET. SR
HERBICIDES - LIMIT - RESULTS
2,4-D 1.0 - Np
2,4,5-TP (SILVEX) 0.2 | ND

GA/QC SURROGATE RECOVERY.

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

o
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SOUTHWEST LABORATORY OF OKLAHOMA,

INC.

1700 W. Albany « Suite "C” . Broken Arow, Oklahoma 74012 « 918-251-2858

DAMES & MOORE

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 43144

ATTN:

SAMPLE MATRIX:

DAVID PURINGTON

WATER

REPORT:

‘DATE:

2397.04P

03-08-%0

SWLO # 2397.04
DATE SUBMITTED:
DATE EXTRACTED:
DATE ANALYZED :
METHOD REFERENCE:
SAMPLE ID: MW103

04-18-90
04-19-90
03-02-90
SW846-8080, EPA METHODOLOGY

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

PESTICIDES/PCB’S

ALPHA-BHC

BETA-BHC

DELTA-BHC
GAMMA=BHC (L INDANE)
HEPTACHLOR

ALDRIN -
HEPTACHLOR EPOXIDE
ENDOSULFAN I
DIELDRIN -

4,4-DDE

ENDRIN

ENDOSULFAN II
4,4-DDD
ENDOSULFAN SULFATE
4,4-DDT
NETHOXYCHLOR
ENDRIN KETONE
ALPHA-CHLORDANE
GAMMA-CHLORDANE
TOXAPHENE
AROCHLOR-1016
AROCHLOR-1221
AROCHLOR-1232
ARCCHLOR-1242
AROCHLOR-1248
AROCHLOR-1254
AROCHLOR-1260

DIBUTYLCHLORENDATE

» W X

DETECTION LINMIT RESULTS
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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8A/8C SURROGATE RECOVERIES

(24-154) 61X

NOT DETECTED ABOVE QUANTITATION LIMIT
ESTIMATED VALUE:
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURROGATE RECQVERY OUTSIDE OF QC LIMITS

CONCENTRATION BELOW LIMIT OF QUANTITATION



- SOUTHWEST LABORATORY OF OKLAHOMA, INC.

,_I 1700 W. Albany . Suite "C" « Broken Amow, Oklahoma 74012 . 918-251-2858

2LIENT: DAMES & MOORE REPORT: 2397.04V
11701 BORMAN DRIVE, SUITE 340 - '
S§T. LOUIS, MO 63144 DATE: 035-08-90
‘ATTNs  DAVID PURINGTON

1 SAMPLE MATRIX: WATER
. SWLO # 2397.04
. DATE SUBMITTED: 04-18-90 o
] DATE ANALYZED : 04-20-90 . '
: ‘METHOD REFERENCE: SW844-8240, EPA METHODOLOGY

PROJECT: 19943 - 002; FORD EARTH CITY
SAMPLE ID: MW103

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

DET. DET.
LINIT RESULTS VOLATILES LINIT RESULTS
10 ND 1,1,2,2-TETRACKLOROETHANE S ND
BRUMOME THANE 10 ND 1,2-DICHLOROPROPANE 3 ND
"INYL CHLORIDE , 10 ND TRANS- 1,3-DICHLOROPROPENE S ND .
EOROETHANE 10 ND TRICHLOROETHENE 3 ND
HYLENE CHLORIDE 9 26 B DIBROMOCHLOROMETHANE 3 ND
- AR ETONE 10 1 R 1,1,2-TRICHLOROETHANE 3 ND
iBON DISULFIDE S ND - BENZENE - S ND
-DICHLORQETHENE 3 ND CIS-1,3-DICHLOROPROPENE 3 ND
1,1-DICHLOROETHANE S ND 2-CHLOROETHYLVINYLETHER 10 ND .
" gANS-1,2-DICHLORDETHENE 5 ND BROMOFORM S ND
IOROFORN . -9 ND 2-HEXANONE 10 ND.
-DICHLORQETHANE 'S ND 4-METHYL-2-PENTANONE 10 ND -
BUTANONE 10 ND TETRACHLOROETHENE S ND
i 1-TRICHLOROETHANE 3 ND TOLUENE 3 8 -
BON TETRACHLORIDE 3 ND CHLOROBENZENE S © ND-
L ACETATE 10 ND ETHYLBENZENE 3 2 J
iHODICHLOROMETHANE S ND STYRENE 3 ND
TOTAL XYLENES S 10

'8A/8C_SURROGATE_RECQVERIE

LUENE -dB8(88-110)  99% BROMOFLUOROBENZENE(86-115) 94% 1,2-DICHLOROETHANE-d4(76-114) 93%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE -

SURROGATE RECOVERY QUTSIDE OF QC LIMITS




SOUTHWEST LABORATORY OF OKLAHOUMA, LiNUC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251- 2858

me@ & MOORE - ' REPORT: 2397.04B
j BORMAN DRIVE, SUITE 340
ouIs, MO 63146 DATE: 05-08-90

DAVID PURINGTON

E MATRIX: WATER : DATE SUBMITTED: 04-18-90
B 2397.04 : DATE EXTRACTED: 04-19-90
D REF.: SW844-8270, EPA METHODOLOGY DATE ANALYZED : 04-24-90
ofECT: 19943 - 002; FORD EARTH CITY ‘ :

“PLE ID: MW103

DET.. RESULTS ' DET. RESULTS

LINIT (ug/L) SENIVOLATILES LINIT (ug/L)

- 10 ND ACENAPHTHENE 10 ND

~-CHLOROETHYL )ETHER 10 "~ ND 2,4-DINITROPHENOL 50 ND
LOROFPHENOL 10 ND 4-NITROPHENOL 50 ND
ICHLOROBENZENE 10 ND DIBENZOFURAN 10 .~ ND
ICHLOROBENZENE ' 10 ND 2,4~DINITROTOLUENE 10 ND
“=ZYL ALCOHOL : 10 ND . 2,6-DINITROTOLUENE 10 'ND
—DICHLOROBENZENE 10 ND DIETHYLPHTHALATE 10 ND
THYLPHENOL 10 ND 4-CHLOROPHENYL-PHENYLETHER 10 ND
2-CHLOROISOPROPYLIETHER 10 ND FLUORENE 10 . ND

10 ND 4-NITROANILINE 50 ND

TROSO-DI-n-FROPYLAMINE 10 ND 4,6-DINITRO 2-METHYLPHENOL S0 ND
CHLOROETHANE 10 ND N-NITROSODIFHENYLAMINE(1) 10 ND
ROBENZENE 10 ND 4-BROMOPHENYL-PHENYLETHER 10 ND

. ' HORONE 10 ND HEXACHLOROBENZENE - 10 ND
TROPHENOL 10 ND PENTACHLOROPHENGL 10 ND
2 ~DIMETHYLPHENOL 10 . ND PHENANTHRENE 10 ND -
0IC ACID S0 ND ANTHRACENE ‘ 10 ND
2-CHLORDETHOXY)METHANE 10 ND DI-N-BUTYLPHTHALATE 10 ~ND

_ 2 P-DICHLOROPHENOL 10 ND FLUORANTHENE 10 - ND
+4=-TRICHLOROBENZENE 10 ND PYRENE 10 ND
—~JHTHALENE 10 . ND BUTYLBENZYLPHTHALATE 10 ND
~MHLOROANILINE 10 ND 3,+3-DICHLORORENZIDINE 20 ND
=" ACHLOROBUTADIENE ' 10 ND BENZO(A)ANTHRACENE 10 ND
 @HLORO-3-METHYLPHENOL 10 ND BIS(2-ETHYLHEXYL)PHTHALATE 10 " ND
'-JNE THYLNAPHTHALENE 10 ND CHRYSENE 10 ND
~JSXACHLOROCYCLOPENTADIENE 10 ND DI-N-OCTYL PHTHALATE 10 ND
s6-TRICHLOROPHENOL - 10 ND BENZO(B)FLUCRANTHENE 10 . - ND

s S=-TRICHLOROFHENDL 50 ND BENZO(K)FLUORANTHENE 10 ND
HLORONQPHTHALENE 10 ND BENZO(A)PYRENE 10 ND
ITROANILINE - 50 ND INDENO(1,2,3-CD)PYRENE 10 ND
ETHYLPHTHALATE 10 - ND DIBENZ (A H)ANTHRACENE 10 ND
NAPHTHYLENE 10 ND BENZO(G,H,I)PERYLENE 10 ND

NITROANILINE . 50 ND

QA/0C SURROGATE RECOVERIES

m—-?—-J

TROBENZENE-43(35-114) 78% 2-FLUOROBIPHENYL(43-116) 75% TERPHENYL-d14 (33-141) 81%
FNOL-d5 (10-94)  52% 2-FLUOROPHENOL (21-100) 34% 2,4,6-TRIBROMOPHENOL(10-123) 30%

NOT DETECTED ABOVE QUANTITATION LImiT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS

h___*
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B SOUTHWEST LABORATORY OF OKLAHOMA, INC.

—l 1700 W. Albany Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

-

.C!IENT: DAMES & MOORE o REPORT: 2397.05M
11701 BORMAN DRIVE, SUITE 240 -

-l ST. LOUIS, MO 63146 - DATE: 05-07-90
ATTN: DAVID PURINGTON .

SAMPLE MATRIX: WATER

SWLO # 2397.05

DATE SUBMITTED: 04-18-90 ‘ !
PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: MW104

*-_J I -

DET. - , DATE METHOD
*PARAMETER ‘ __ LIMIT UNIT RESULTS _ANALYZED REFERENCE

“IITAL CYANIDE 0,01 mg/L _ ND 04-27-90 SM 412D

=a - .

ETAL METALS o
SENIC 10.0 ug/L  ND 05-02-90 EPA 206.2
:E Z.0 ug/L - ND 05-01-90 EPA 239.2
RCURY 0,2 ug/L  ND- 04-25-90 EPA 245.1
LENIUM 5.0 ug/L ND 05-02-90 EPA 270.2
HALL IUM : 10.0 ug/L - ND 05-01-90 EPA 279.2
TIMONY ' : 0.0 ug/L ND ’ 04-25-90 EFPA 200.7
RYLLIUM o : 5.0 ug/L  ND. 04-25-90 EPA 200.7
ADMIUM ' ] 8.0 wg/L  ND . 04-25-90 EPA 200.7
*‘ ROMIUM : 5.0 ug/L ND - 04-25-90 EPA Z200.7
FFER ) 10.0 ug/L 121 04-25-90 EPA 200.7
TCKEL ' 10.0 ug/L ND 04-25-90 EPA 200.7
ILVER : 10.0 ug/L ND. 04-25-90 EPA 200.7
imc o 10.0 ug/L  40.7 04-25-90 EPA 200.7

A BEPALON/4-79-020, MARCH 1985

NOT DETECTED ABOVE QUANTITATION LIMIT

P
D
M STANDARD METHOD, 16TH EDITION

h
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QUL LYY LOL LADURNALUNI U UDLALLULYALAY LiY e
1700 W. Albany . Suite "C" . Broken Arrow, Oklahoma 74012 « 918-251-2858

IENT: DAMES & MOGCRE , ‘ - REPORT: 2397.05H
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 DATE: 05-08-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2397.03

DATE SUBMITTED: 04-18-90

DATE EXTRACTED: 04-27-90

DATE ANALYZED: 08-03-90

METHOD REFERENCE: SW846-81350, EPA METHODOLOGY
PROJECT: 19943 - 0023 FORD EARTH CITY -
SAMPLE ID: MWicCsa ’

RESULTS REPORTED IN ugs/L OR Parts Per Billion

DET.
HERBICIDES LIMIT i RESULTS
2,4-D 1.0 ‘ ND
2,

4,35=TP (SILVEX) : 0.2 ' . ND

QA/GC_SURROGATE RECOVERY

2,4,5-T (10-98) 79.6%

NOT DETECTED ABOVE QUANTITATION LIMIT ~

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF GUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS




(

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

A

DAMES & MOORE 7 .. REPORT: 2397.05P
11701 BORMAN DRIVE, SUITE 340 :
ST. LOUIS, MO 43144 DATE: 05-08-90

ATTN:  DAVID PURINGTON

SAMPLE MATRIX: = WATER

SWLO # 2397.03

DATE SUBMITTED: 04-18-90

DATE EXTRACTED: 04-19-90 .

DATE ANALYZED : 03-02-%0 o
METHOD REFERENCE: SW844-8080, EPA METHODOLOGY

miw oum ' mie 'min 'mals 'seb 'snh 'mm !

!

!

\

SAMPLE ID: MW1o04

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

PESTICIDES/PCBS DETECTION LINIT RESULTS
ALPHA-BHC 0.05 ND
BETA-BHC 0.05 ND
DELTA=BHC 0.05 ND
GAMMA-BHC (L INDANE) 0.05 ND
HEPTACHLOR 0.05 ND
ALDRIN 0.08 ND
HEPTACHLOR EPOXIDE 0.05 - ND
ENDOSULFAN 1 0.05 ND
DIELDRIN. 0.1 ND
4,4-DDE 0.1 ND
ENDRIN 0.1 ND
ENDOSULFAN II 0.t ND
4,4-DDD ' 0.1 ND
ENDOSULFAN SULFATE 0.1 ND
4,4-DDT : 0.1 ND
METHOXYCHLOR 0.5 ND
ENDRIN KETONE 0.1 ND
ALPHA-CHLORDANE 0.5 ND
BGAMMA=-CHLORDANE 0.5 ND
TOXAPHENE - 1.0 ND
AROCHLOR-1016 0.5 ND
AROCHLOR=1221 0.5 ND
AROCHLDR-1232 0.5 ND
AROCHLOR-1242 0.5 ND
AROCHLOR~1248 0.5 ND
AROCHLOR~1254 1.0 ND
AROCHLOR=1260 1.0 ND
@A/8C SURROGATE RECOVERIES
DIBUTYLCHLORENDATE (24-134) 542
ND = NOT DETECTED ABOVE. QUANTITATION LIMIT
J = ESTIMATED VALUE: CONCENTRATION BELQW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
X = SURROGATE RECOVERY QUTSIDE OF QC LIMITS



. l SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. A(bany’ o Suite "C" « Broken Arrow, Qklahomna 74012 « 918-251-2858

TIENT: DAMES & MOORE REPORT: 2397.05V
—«i © 11701 BORMAN DRIVE, SUITE 340 .

ST. LOUIS, MO 43144 DATE: 05-08-90
- ATTN: DAVID PURINGTON '
"l SAMPLE MATRIX: WATER

~— SWLO # 2397.05 -
: DATE SUBMITTED: 04-18-90
‘I DATE ANALYZED : 04-18-90
METHOD REFERENCE: SU846-B°40 EPA METHODOLOGY -

- - PROJECT: 19943 - 002; FORD EARTH CITY
1 SAMPLE ID: MW104
RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)
- DET. DET. o
TILES LIMIT RESULTS  VOLATILES LINIT RESULTS
cMBOROMETHANE .10 ND 1 1,2,2-TETRACHLOROETHANE 5 ND
= OMOME THANE 10 ND 2-DICHLOROPROPANE 5 ND -
YL CHLORIDE 10 ND TRANS-l,S-DICHLOROPROPENE 5 ND
ORDETHANE 10 ND TRICHLOROETHENE 5 ND
PETHYLENE CHLORIDE 5 1 JB  DIBROMOCHLOROMETHANE 5 ND
TONE i 10 5§ JB 1,1,2-TRICHLOROETHANE 5 ND
BON DISULFIDE 5 ND BENZENE 5 ‘ND
, 1-DICHLOROETHENE 5 ND CI5~1,3-DICHLORCPROPENE 5 ND
Rr -DICHLORQETHANE 5 ND 2-CHLOROETHYLVINYLETHER 10 ND
iNS 1,2-DICHLOROETHENE  §° ND - BROMOFORM- 5 ND
OROFORM 5 ND 2-HEXANONE 10 ND
4o 2-DICHLOROETHANE 5 ND 4~METHYL~2~PENTANONE 10 ND
UTANONE 10 ND TETRACHLORGE THENE 5 ND
t,1-TRICHLORGETHANE 5 ND TOLUENE 5 ND
EQRBON TETRACHLORIDE 5 ND CHLOROBENZENE 5 ND
YL ACETATE 10 ND ETHYLBENZENE 5 ND
#MODICHLOROMETHANE 5 ND STYRENE 5 ND
- TOTAL XYLENES 5

ND

8A/0C SURROGATE RECOVERIES

- JOLUENE-dB(88-110) 103% .. BROMOFLUOROBENZENE(86~113) . 5% 1,2-DICHLOROETHANE-d4(76-114) 104%
NOT DETECTED AEOUE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF GUANTITATION

ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURROGATE RECOVERY QUTSIDE OF QC LIMITS



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

] 1700 W. AIbany Suite "C* « Broken Arrow, Oklahoma 74012 . 918-251-2858
= & MOORE N REPORT: 2397.05B
BORMAN DRIVE, SUITE 340 ' :
S0UIS, MO 63144 DATE: 05-08-90
.2 DAVID PURINGTON - o
lz MATRIX: WATER DATE SUBMITTED: 04-18-90
4 2397.05 DATE EXTRACTED: 04-19-90
‘gD REF.: SWB44-8270, EPA METHODOLOGY . DATE ANALYZED : 04-24-90
'cr: 19943 - 002; FORD EARTH CITY : o
_E ID: MW104 : » ’
' DET. RESULTS DET. RESULTS
JBOLATILES LIMIT (uq/L)  SEMIVOLATILES LINIT (uq/L)
‘]L 10 ND ACENAPHTHENE - 10 ND
-CHLOROETHYL)ETHER 10 ND 2,4-DINITROPHENOL 50 ND
_ORGPHENGOL 10 ND 4-NITROPHENOL 50 ND
ICHLOROBENZENE 10 " ND . DIBENZOFURAN 10 ND
ICHLOROBENZENE .10 ND 2,4-DINITROTOLUENE 10 ND
<YL ALCOHOL 10 ND 2,6-DINITROTOLUENE 10 ND
ICHLOROBENZENE 10  ND DIETHYLPHTHALATE 10 ND
IEHYLPHENDL 10 ND 4-CHLOROPHENYL-PHENYLETHER 10 ND
3%2-CHLOROISOPROPYL)ETHER 10 ND FLUORENE 10 ND
THYLPHENOL 10 ND 4-NITROANILINE 50 ND
ROS0-DI-n-PROPYLAMINE 10 ND 4,4-DINITRO 2-METHYLPHENOL 50 ND
WL HL OROE THANE 10 ND N-NITROSODIPHENYLAMINE(1) 10 ND
BENZENE 10 ND 4-BROMOPHENYL-PHENYLETHER 10 ND
ORONE 10 ND HEXACHLOROBENZENE 10 ND
ROPHENOL 10 ND PENTACHLOROPHENOL 10 ND
-2.DIMETHYLPHENOL 10 ND PHENANTHRENE 10 ND
oDIC ACID 50 ND ANTHRACENE 10 ND
iecumaosmoxnnamms 10 ND DI-N-BUTYLPHTHALATE 10 ND
4% ICHLOROPHENOL 10 - ND FLUORANTHENE 10 ND
4-TRICHLOROBENZENE 10 ND PYRENE 10 ND
HALENE 10 ND BUTYLBENZYLPHTHALATE 10 ND
ORCANILINE 10 ND 3,3~DICHLOROBENZIDINE 20 ND
~-va=CHL OROBUTAD IENE 10 ND BENZO(A)ANTHRACENE 10 ND
ORG-3-METHYLPHENOL 10 ND BIS(2-ETHYLHEXYL)PHTHALATE 10 ND
HYLNAPHTHALENE 100 ND CHRYSENE 10 ND
HLORUCYCLDPENTADIENE 10 " ND DI-N-OCTYL PHTHALATE 10 ND
$-TRICHLOROPHENOL 10 ND BENZO(B)FLUORANTHENE 10 ND
S=-TRICHLOROPHENOL 50 ~ND BENZO( K) FLUGRANTHENE 10 ND
ORONAPHTHALENE 10 ND BENZO{A)PYRENE 10 ND
TROANILINE 50 ND INDENO(1,2,3-CD)PYRENE 10 ND
THYLPHTHALATE 10 ND DIBENZ(A,H)ANTHRACENE 10 ND
APHTHYLENE 10 ND BENZO(G,H,I)PERYLENE 10 ND
li'TROANILINE 50 - ND '
_ @A/0C_SURROGATE RECOVERIES
iiOBENZENE -d5(35-114) 80% 2-FLUOROBIPHENYL(43-116) 75% . TERPHENYL-d14 (33-141) 75%
OL-d$ (10-94)  48% 2-FLUOROPHENOL (21-100) 32% 2,4,4-TRIBROMOPHENOL(10-123) 40%
i NOT DETECTED ABOVE QUANTITATION LIMIT

~= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
i ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
- SURROGATE RECOVERY QUTSIDE OF QC LIMITS



SOUTHWEST LABORATORY OF OK.LAHOMA, INC

1700 W. AIbany Suite "C" « Broken Armrow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE REPORT: 2397.06V
11701 BORMAN DRIVE, SUITE 340 »

ST. LOUIS, MQ 43146 ' ~ DATE: 035-08-90
ATTN: DAVID PURINGTON '

e
m
z
par]
as

{

my why o

-

SAMPLE MATRIX: WATER

SWLO H 2397.06 _ ‘

DATE SUBMITTED: 04-18-%0 '
DATE ANALYZED : 04-18-90

METHOD REFERENCE: sus46 8240, EPA HETHODOLDGY

PROJECT: 19943 - 0023 FORD EARTH CITY

SAMPLE ID: TR-2

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

N e i

o DET. DET.
OLATILES LINIT RESULTS  VOLATILES LINIT RESULTS
!HLOROHETHANE 10 ND 1 1,2,2~-TETRACHLOROETHANE S ND
*=BROMOMETHANE 10 ND » 2-DICHLOROPROPANE 5 ND
_IEINYL CHLORIDE 10 ND TRANS-l,S-DICHLOROPROPENE 5 ND
HLOROETHANE 10 ND TRICHLOROETHENE 5 ND
METHYLENE CHLORIDE 5 18 B DIBROMOCHLORGMETHANE 5 ND
lcemm—: 10 2 3B 1,1,2-TRICHLOROETHANE 5 ND
ARBON DISULFIDE 5 ND BENZENE 5 ND
1,1-DICHLOROETHENE 5 ND C1S-1,3-DICHLOROPROPENE s ND
~jul,1-DICHLOROETHANE - 5 ND 2-CHLOROETHYLVINYLETHER 10 ND
iRnNS-i,Z-DICHLUROETHENE 5 ND BROMOFORM 5 ~ND
HLOROF ORM 5 ND 2-HEXANONE 10 ND
vl s 2-DICHLOROETHANE 5 ND 4-METHYL-2-PENTANONE 10 ND
.Z-BUTANONE 10 ND TETRACHLOROE THENE 5 ND
1,1, 1-TRICHLOROETHANE 5 ND TOLUENE 5 ND
CARBON TETRACHLORIDE s ND CHLOROBENZENE 5 ND
INYL ACETATE 10 ND ETHYLBENZENE 5 ND
ROMOD ICHLOROME THANE 5 ND . STYRENE 5 ND
TOTAL XYLENES 5 ND
1 - 84/0C_SURROGATE RECOVERIES

TOLUENE-d8(88-110) 104% BRGNUFLUOROBENZENE(86 113) 7" 1,2-DICHLOROETHANE-d4(76-114) 106%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS -

'



iﬂs & MOORE

1701 Borman Drive
i Louis. Missoun. 63149

iLO IDENTIFICATION

—

i‘i /

TE RECEIVED: 04/18/90

%ESCRIPTION

ETHOD BLANK 05/01/80 -
THOD BLANK 05/01/90
LANK SPIKE 05/01/90
LANK SPIKE 05/01/90
BLANK SPIKE 05/01/90
iLANK SPIKE 05/01/90

lllli [ 1 ...j

R = e !

SOUTHWEST LABORATORY OF OKLAHOMA,

1700 W. Albany Suite "C" « Broken Arow, Oklahoma 74012 « 918-251-2858

ANALYTICAL REPORT

iﬂPLE NO.: 2397.01 - 2387.06

QA/QC

PARAMETER

LEAD
THALLIUM

LEAD
LEAD
THALLIUM
THALLIUM

REPORT: G2704

INC.

REPORT DATE: 05/03/90

RESULTS

<3
<10

99% .
98%
98%
95%

ug/L
ug/L -

RECOVERY
RECOVERY
RECOVERY
RECOVERY



SOUTHWEST LABORATORY OF OKLAHOMA,

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

LIENT: DAMES & MOORE
ST. LOUIS, MO 63146
ATTN:

SAMPLE MATRIX: = WATER
SWLA # 2397.03"

SAMPLE ID: MW108

AT NP AR S G G—

HERBICIDE MATR

ni-—'-i.—J

DAVID PURINGTON

(MS/MED)
(MS/MSD)

11701 BORMAN DRiVE, SUITE 340

SPIKE/MATRIX SPIKE DUP

INC.

REPORT: G2704.2

DATE: 038-08-90 -

CATE_RESULTS

1

| . ) H v‘x !

S : MS
SPIKE ADDED  AMT. FOUND AMT. FOUND  PERCENT
(ug/L) SMP. (ug/L) MS (ug/L) RECOVERY
,4=D 166.7 0 129.5 77.7.
2,4,5-TF (SILVEX) 16.7 0 14.8 88.6
F
AMT. FOUND PERCENT RECOVERY PERCENT
i MSD (ug/L) RECOVERY DIFFERENCE
2!4 D - 124-8 74.9 3-7
iz,o,,s-rp (SILVEX) 14,3 85.6 3.4



g —

E_BE BE BB "B R R R N R y—

CLIENT:

» o 4 T

SOUTHWEST LABORATORY OF OKLAHOMA,

INC.

1700 W. Albany « Suite "C" « Broken Armow, Oklahoma 74012 « 918-251-2858

DAMES & MOORE

11701 BORMAN DRIVE, SUITE 340

ST. LOUIS, MO 43146
ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER
SWLO # METHOD BLANK

DATE SUBMITTED: 04-18-90
DATE EXTRACTED: 04-19-90
DATE ANALYZED : 035-02-%90

~ DATE:

METHOD REFERENCE: - SW846-8080, EPA METHODOLOGY

SAMPLE ID: . BLANK

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

PESTICIDES/PCB‘S

ALPHA=BHC
BETA-BHC

DELTA-BHC
GAMMA=BHC (LINDANE)
HEPTACHLOR

ALDRIN

HEPTACHLOR EPOXIDE
ENDOSULFAN I
DIELDRIN

4,4-DDE

ENDRIN

ENDOSULFAN II
4,4-p0D
ENDOSULFAN SULFATE
4,4-DDT '
METHOXYCHLOR
ENDRIN KETONE.
ALPHA=-CHLORDANE
GAMMA-CHLORDANE
TOXAPHENE
AROCHLOR-1016
AROCHLOR-1221
AROCHLOR-1232
ARGCHLOR-1242
AROCHLOR-1248
AROCHLOR-1254
AROCHLOR-1240

8A/8C SURROGATE RECOVERIES

DETECTION LIHIT

OCOOOOO0OO0OOO
[, 0N 7 NS s Rud NS RN R

P OO0 O0O0OMROO0O0000VOOCOO0O0ODOOOOO0O
L]

QO UMW WU OWL WL U Hs e et e

" DIBUTYLCHLORENDATE  (24-134)

NOT DETECTED ABOVE QUANTITATION LIMIT
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

REPORT:

95%

G2704.3

03-08-90

RESULTS

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



DUULILYYILWWI A LAY

3 - AWSAL VINL VUL VLMWL LY
1700 W. Albany « Suite "C” « Broken Armow, Oklahoma 74012 « 918-251-2858

AL VOV

G2704.4

IENT: DAMES & MOORE . REPORT :
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO &3146 DATE: 05-08-50
ATTN: DAVE PURINGTON :
SAMPLE MATRIX: WATER
SWLO # 2397.01 (MS/MSD)
DATE SUBMITTED: 04- 18 30
PROJECT: 19943 - 002; FORD EARTH CITY
SAMPLE ID: MW110 (MS/MSD)
% PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS
- MS
ii SPIKE ADDED  AMT. FOUND (SAMPLE) AMT. FOUND (MS) PERCENT
=1 (ug/L) (ug/L) (ug/L) 'RECQVERY
IAMMA -BHC 0.40 0 0.45 112.5%
EPTACHLOR 0,40 0 0.44 110.0%
LDRIN 0.40 o) 0.43 107 .5%
IELDRIN 1.00 o) 1.20 120.0%
NDRIN 1.00 0 1.2 130.0%
,4 ~-DDT 1,00 0 1.30 130.0%
i - MSD . RELATIVE
AMT. FOUND (MSD) PERCENT PERCENT
{ug/L) RECOVERY DIFFERENCE
AMMA-BHC - 0.40 100.0% 11.8%
EPTACHLOR 0.41 102.5% 7. 1%%
LDRIN 0.38 95.0% 12.3%
IELDRIN - 1.10 110.0% 8.7%
1.10 110,0% 16.7%
1.20 1 120.0% 8.0%



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany Suite "C" Broken Amow, Oklahoma 74012 « 918-251-2858

: TENT: DAMES & MOORE -REPORT: G2704.3
11701 BORMAN DRIVE, SUITE 340 '
ST. LOUIS, MO 43146 DATE: 03-08-90
ATTN: DAVID PURINGTON ' T

»i SAMPLE MATRIX: WATER
SWLO # METHOD BLANK
DATE ANALYZED :  04-18-90
i METHOD REFERENCE: SU846 8240, EPA NETHODOLOGY ' '

PROJECT: 19943 - 0023 FORD EARTH CITY
SAMPLE ID: NETHOD'BLANK

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

il DET. DET.
LINIT RESULTS VOLATILES LIMIT RESULTS
LOROMETHANE , 10 ND 1,1,2,2-TETRACHLOROETHANE 3 ND
OMOMETHANE 10 ND 1,2-DICHLOROPROPANE S ND
NYL CHLORIDE _ 10 ND TRANS~1 4 3-DICHLOROPROPENE S ND
LOROETHANE 10 ND TRICHLOROETHENE S ND
THYLENE CHLORIDE -9 10 DIBROMOCHLORGMETHANE 5 ND
ETONE 10 3 J 1,1,2-TRICHLOROETHANE S ~ ND
TARBON DISULFIDE S ND BENZENE 3 ND
i {-DICHLOROETHENE 5 ND- CIS-1,3-DICHLOROPROPENE S ND
1-DICHLOROETHANE - 3 ND 2-CHLOROETHYLVINYLETHER 10 . 'ND
TRANS-1,2~DICHLOROETHENE 5 ND BROMOFORM 3 ND
LOROFORM 3 "ND 2-HEXANONE 10 ND
»2=DICHLOROETHANE S ND 4-METHYL~2-PENTANONE 10 ND
=-BUTANONE 10 ND TETRACHLOROETHENE S ~ ND
»1,1-TRICHLOROETHANE 5 ND TOLUENE S "ND
ARBON TETRACHLORIDE 3 ND CHLOROBENZENE S ND
INYL ACETATE 10 ND ETHYLBENZENE S ND
ROMODICHLOROMETHANE 3 ND STYRENE _ S ND
i A TOTAL XYLENES S ND

| QA/QC  SURROGATE_RECOVERIES »
OLUENE-d8(88-110) 100% BROMOFLUOROBENZENE(84-115) 86% 1,2-DICHLOROETHANE-d4(74-114) 95X

o

NOT DETECTED ABQVE GUANTITATION LINIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

el e

T T 1T



UULNRYYLOL LADURNALURNI Ul UDL/ALIULYLIA, LINL.
1700 W. Albany « Suite "C" « Broken Arrow, Okichoma 74012 . 918-251-2858

1
;'.IENT: DAMES & MOORE REPORT: G62704.6
11701 BORMAN DRIVE, SUITE 340 . .

1 ST. LOUIS, MO 63146 DATE: 05-08-90
™y ‘ .

1

b2 |

m

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # METHOD BLANK

DATE ANALYZED : 04-20-90 ‘
METHOD REFERENCE: Sw846-8240, EPA METHODOLOGY
PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: METHOD BLANK ‘

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

DET. - DET. ) :

Jorarnes 'LIMIT RESULTS  VOLATILES LINIT RESULTS
™ CHLOROMETHANE T ND - 1,1,2,2-TETRACHLOROETHANE 5 ND
ROMOMETHANE 10 ND 1,2-DICHLOROPROPANE S ND
INYL CHLORIDE 10 ND TRANS=1,3-DICHLOROFROPENE S ND
M CHLOROETHANE 10 ND TRICHLOROETHENE S ND
7 ETHYLENE CHLORIDE 7 ) q J DIBROMOCHLOROMETHANE S ‘ ND
CETONE . 10 4 J 1,1,2-TRICHLOROETHANE S ND
CARBON DISULFIDE S ND RENZENE 5 ND
; ,l-DICHLORUETHENE S ND €IS-1,3-DICHLOROFROPENE S ND
‘t,l-DICHLUROETHANE S ND 2-CHLOROQETHYLVINYLETHER 10 ND
RANS-1,2-DICHLOROETHENE - S “ND BRUNOFURNV S 'ND
= CHLOROFORM 5 ND 2~-HEXANONE 10 ND
NE,Z"DICHLOROETHANE S ND 4-METHYL-2-PENTANONE 10 ND
-BUTANONE 10 ND "TETRACHLOROETHENE 5 ND
ml,1,1-TRICHLOROETHANE 5 ND TOLUENE ) ND
ARBON TETRACHLORIDE S ND CHLOROBENZENE S ND
; INYL ACETATE i 10 ND ETHYLBENZENE ) ND
BROMODICHLOROMETHANE - 5 ND STYRENE - S .ND
TOTAL XYLENES S ND

8A/8C_ SURROGATE RECOVERIES

TDLUENE-dé(SS-IlO) 99% BROMOFLUOROBENZENE(86-113) 94% 1,2-DICHLOROETHANE-d4(76-114) 97%

ND = NOT DETECTED ABQOVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

X = SURROGATE RECOVERY OUTSIDE OF GC LIMITS

P S N O e e ol gy



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

_}NT: DAMES & MOORE : REPORT: G2704.7
11701 BORMAN DRIVE, SUITE 340 '

ST. LOUIS, MO 635146 DATE: 05-08-%0

1 ATTN: DAVE PURINGTON . S .
SAMPLE MATRIX: WATER

] SWLO # 2397.05 (MS/MSD) | ,_ :

DATE SUBMITTED: 04-18-90
SAMPLE ID: nmWio4 (MS/MSD)

:i NATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECQVERY

SPIKE SAMPLE MS ns ac
: ADDED CONCENTRATION CONCENTRATION  PERCENT LIMITS
ioum (ug/L) (ug/L) ug/L) RECOVERY __ RECOVERY
-DICHLOROETHENE 50 0 58 116 41 - 145
CHLORGETHENE .50 0 54 108 71 - 120
ZENE 50 0 " 40 120 76 - 127
TOLUENE 50 0 57 114 76 - 125
N iOROBENZENE 50 0 54 108 75 - 130 -
'SPIKE MSD ' MSD
ADDED CONCENTRATION  PERCENT PERCENT Qc LIMITS
POUND (ug/L) (ug/L) RECQVERY RPD RPD __ REC. -
~DICHLOROETHENE 50 56 102 4 14 61 - 145
TRICHLOROETHENE 50 54 108 0 14 71 - 120
ZENE 50 57 114 5 11 76 - 127
UENE 50 54 112 2 13 76 - 125
c 0 13 75 - 130

OROBENZENE 50 sq 108

jLUES OUTSIDE OF QC LIMITS



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1 1700 W. Albany « Suite "C" « Broken Arrow, Oklaiioma 74012 « 918-251-2858

«J % MOORE. ) o REPORT: G2704.8
BORMAN DRIVE, SUITE 340 ‘

=LOuIS, MO 431446 DATE: 05-08-90

DAVID PURINGTON ' :

CE MATRIX: WATER

# METHOD BLANK - DATE EXTRACTED: 04-19-90
D REF.: SW844-8270, EPA METHODOLOGY o DATE ANALYZED : 04-23-90
JJCT: 19943 - 002; FORD EARTH CITY :
ILE ID: METHOD BLANK ,
DET. RESULTS S DET. RESULTS
WIVOLATILES - LINIT (ug/L)  SEMIVOLATILES LIMIT (ug/L)
T 10 ND ACENAPHTHENE 10 ND
58 -CHLORDETHYL)ETHER 10 ND 2,4-DINITROPHENOL 50 ND
TiILOROPHENOL 10 ND 4-NITROPHENOL 50 ND
ICHLOROBENZENE 10 ND DIBENZOFURAN - 10 ND
ICHLOROBENZENE 10 ND 2,4-DINITROTOLUENE 10 ND
"=yl ALCOHOL 10 ND 2,4-DINITROTOLUENE 10 ND
@R ICHLOROBENZENE 10 ND DIETHYLPHTHALATE 10 ND
;!lHYLPHENDL 10 ND 4-CHLOROPHENYL - PHENYLETHER 10 ND
~-CHLOROISOFROPYL)ETHER 10 ND FLUORENE : 10 ND
HYLPHENOL 10 ND 4-NITROANILINE ' 50 ND
~JEROS0-DI-n-PROPYLAMINE 10 ND 4,6-DINITRO 2-METHYLPHENOL 50 ND
HLORDETHANE 10 ND N-NITROSODIPHENYLAMINE (1) 10 ND
" TTOBENZENE 10 ND 4-BROMOPHENYL=-PHENYLETHER 10 ND -
;‘ORONE 10 ND HEXACHLOROBENZENE 10 ND -
ROPHENOL 10 ND PENTACHLOROFHENOL 10 ND
~2-DIMETHYLPHENOL 10 ND PHENANTHRENE 10 ND
#IC ACID 50 ND ANTHRACENE = 10 ND
SIE-CHLOROETHOXY)HETHANE 10 ND DI-N~BUTYLPHTHALATE 10 ND
4=DICHLOROPHENOL 10 ND FLUORANTHENE 10 ND
4-TRICHLOROBENZENE 10 ND PYRENE 10 ND
t’IHALENE 10 ND BUTYLBENZYLPHTHALATE 10 ND
OROANILINE 10 ND 3,3-DICHLOROBENZIDINE 20 ND
"MACHLOROBUTADIENE 10 ND BENZO(A)ANTHRACENE 10 ND
‘URO-S-HETHYLPHENDL 10 ND BIS( “-ETHYLHEXYL)PHTHALATE 10 12
HYLNAPHTHALENE 10 . ND CHRYSENE 10 ND
ZXACHLOROCYCLOPENTADIENE - 10 - ND DI-N-OCTYL PHTHALATE 10 ND
~-TRICHLOROPHENOL 10. ND BENZO(B)FLUORANTHENE 10 ND
‘E-TRICHLOROPHENOL 50 ND BENZO(K)FLUORANTHENE 10 ND
ORONAPHTHALENE 10 ND BENZO(A)PYRENE 10 ND
“ITROANILINE 50 ND INDEND(1,2,3~CD)PYRENE 10 ND
HYLPHTHALATE 10 ND DIBENZ{A,H)ANTHRACENE 10 ND
APHTHYLENE 10 ND BENZO(G,H, I)PERYLENE 10 ND
~bITROANILINE 50 ND

> a—

g8A/8C SURROGATE RECOVERIES

OBENZENE-d3(35-114) 78% 2-FLUOROBIPHENYL(43-116) 49% TERPHENYL d14 (33-141) 94%
OL-d5 (10-94)  88% Z-FLUOROPHENOL (Z21-100) 69% 2,4,6-TRIBROMOPHENOL(10-123) 81%

l NOT DETECTED ABOVE QUANTITATION LIMIT
, _= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B ANALYTE DETECTED IN HLANK AS WELL AS SAMPLE -

SURROGATE RECOVERY -QUTSIDE OF QC LIMITS



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

S & MOORE . REFORT: G2704.9
1 BORMAN DRIVE, SUITE 340

LOUIS, MO 63146 _ DATE: 05-08-90
t DAVID PURINGTON :

LE MATRIX: WATER . 3
o » mETHOD BLANK DATE EXTRACTED: 04-24-90
"eJROD REF.: SWB46-8270, EPA METHODOLOGY DATE ANALYZED : 04-25-90
QECT: 19943 - 002; FORD EARTH CITY

[PLE 1D: METHOD BLANK

DET. RESULTS ' ' DET. RESULTS
LIMIT (ug/L) SEMIVOLATILES LINIT (uq/L)
) i0 ND ACENAPHTHENE : 10 ND
2-CHLORDETHYLETHER 10 ND 2,4-DINITROPHENOL . 30 ND
HLOROPHENOL 10 ND- 4-NITROPHENOL 30 ND
“sJF DICHLOROBENZENE 10 ND DIBENZOFURAN 10 ND
DICHLOROBENZENE i0 ND 2,4-DINITROTOLUENE 10 ND
ZYL ALCOHOL 10 ND 2,6-DINITROTOLUENE 10 ND
DICHLOROBENZENE - 10 ND DIETHYLPHTHALATE 10 ND
THYLPHENOL 10 ND 4-CHLOROPHENYL-PHENYLETHER 10 - ND
2-CHLORODISOPROPYL)ETHER 10 ND FLUORENE 10 ND
ETHYLPHENOL 10 - ND 4-NITROANILINE S0 - ND
ITROSO-DI-n~FPROPYLAMINE 10 ND 4,6-DINITRO.2~METHYLPHENOL 50 ND
{BWACHLOROETHANE : 10 ~ ND N-NITROSODIPHENYLAMINE(1) 10 ‘ND
ROBENZENE 10 ND 4-BROMOPHENYL~PHENYLETHER i0 ND
<JFHORONE 10 ND HEXACHLOROBENZENE 10 ND.
TPPITROPHENCL - 10 ND PENTACHLOROPHENOL 10 ND
-DIMETHYLPHENOL 10 ND PHENANTHRENE 10 ND
ZOIC ACID © 80 ND ANTHRACENE = 10 ND.
3 (c-CHLOROETHOXY)NETHANE 10 ND DI-N-BUTYLPHTHALATE 10 ND
-DICHLORGPHENOL 10 ND FLUORANTHENE 10 ND
2,8~ TRICHLOROBENZENE 10 ND PYRENE _ ~ 10 ND
HTHALENE 10 ND BUTYLBENZYLPHTHALATE 10 ND
HLOROANILINE ' 10 ND 343~DICHLOROBENZIDINE 20 ND
ACHLOROBUTADIENE 10 ND BENZO(A)ANTHRACENE 10 ND
HLORO-3-METHYLPHENOL 10 ND BIS(2-ETHYLHEXYL)PHTHALATE 10 'ND
ETHYLNAPHTHALENE ' 10 ND CHRYSENE v 10 ND
ACHLOROCYCLOPENTADIENE 10 ND DI-N-OCTYL PHTHALATE 10 ND
»6=-TRICHLOROPHENOL 10 ND BENZO(B)FLUORANTHENE 10 ND
s 9=TRICHLOROPHENOL - .50 ND BENZO(K)FLUORANTHENE 10 ND
SCHLORONAPHTHALENE 10 . ND BENZO(A)PYRENE 10 ND
ITROANILINE 50 .. ND INDENO(1,2,3-CD)PYRENE 10 ND
ETHYLPHTHALATE " 10 ND DIBENZ (A H)ANTHRACENE 10 . -ND
NAPHTHYLENE 10 ND BENZO(G,H,I)PERYLENE 10 ND
NITROANILINE S0 ND ' :

@A/8C_SURROGATE RECOVERIES

TROBENZENE-dS(35-114) . 60% 2-FLUOROBIPHENYL(43-116) ©58% TERPHENYL-d14 (33-141) 80X
ENOL-d5 (10-94)  37%  2-FLUOROPHENOL (21-100) . 41% 2,4,4-TRIBROMOPHENOL(10-123) 45%

NOT DETECTED AEOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF OC LIMITS

nou oo

i
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1700 w. Alban'y « Suite "C" « Broken Arrow, Oklashoma 74012 « 918-251-2858

DAMES & MOCRE REPORT: 62704.10

11701 BORMAN DRIVE, SUITE 340

ST. LOUIS, MO 43146 DATE: 03-08-90
ATTN: DAVID PURINGTON :

SAMPLE MATRIX: WATER

SWLD # 2397.02 (MS/MSD) o

DATE SUBMITTED: 04-18-%0 - '
DATE EXTRACTED: 04-19-90

DATE ANALYZED : 04-24-%90

’ METHOD REFERENCE: SU846 -8270, EPA METHODOLQGY
=

PROJECT: 19943 - 002; FORD EARTH CITY
SAMPLE ID: MW102 (MS/HSD)

SOTL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

" SPIKE SAMPLE S ns . ac

ADDED CONCENTRATION CONCENTRATION  PERCENT LIMITS

POUND (ug/L) (ug/L) (ug/t) __RECOVERY _ RECOVERY

NOL 200 0 115 58 26 - 90
HLOROPHENOL 200 0 120 60 25 - 102
-DICHLOROBENZENE 100 0. 47 47 28 - 104
ITROSC-di-n~-PROPYLAMINE 100 0 56 - 56 41 - 126
 4-TRICHLOROBENZENE 100 0 48 48 38 - 107
HLORO-3~-METHYLPHENOL . 200 0 122 41 26 - 103
“NAPHTHENE 100 0 78 78 31 - 137
ITROPHENOL . 200 0 179 90% 11 - 114

-DINITROTOLUENE 100° 0 90 90 28 - 89
TACHLOROPHENOL . 200 0 104 52 17 - 109
ENE : 100 0 78 78 35 - 142

i SPIKE MsSD MSD
ADDED CONCENTRATION PERCENT  PERCENT Qc LIMITS

‘EM (ug/Kq) (ug/Kq) . _RECOVERY RPD _ RPD _ RECOVERY
NOL f 200 . 123 62 7 35 26 - 90
"HLOROPHENOL 200 116 58 3 50 25 - 102
~DICHLOROBENZENE 100 76 76 12 27 28 - 104
ITROSQ-di-n-PROPYLAMINE 100 50 50 11 38 41 - 126
192 4 4-TRICHLOROBENZENE 100 70 70 3 23 38 - 107
HLORO-3-METHYLPHENOL = 200 119 : 60 2 33 26 - 103
NAPHTHENE 100 77 77 1 19 31 - 137
ITROPHENOL 200 188 94%x 4 50 11 - 114

~24-DINITROTOLUENE 100 86 86 4 47 28 - 89
TACHLOROPHENOL 200 117 . 58 11 47 17 - 109
ENE : 100 79 79 1 36 35 - 142

iaLues OUTSIDE OF @C LIMITS

.
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= - OF OKLAHOMA, INC.

| May I, 1790
_’ : . Dave Furington
f DAMES & MOORE
= 117¢G1 Zorman Drive
"I St. Louis, MO &3145
2 ~' Prajéct: garth City
1 .

[
1 Dear Mr. Furington: .
i ,

! Enclosesd are the analytical results for vour zamples
__va reczived in eur lacorstory on Aapril 13, 15350, fcr the sabove-
captioned groject. :

iIf, in vyour review, y=2u should have any guestions or rzqgquire
-additional information, pl=zases call.

I
_| Sincerely,
L=

I_i Randy Staggs
: : Froject Manager

I

RE/1EK

Enclosures

l
i

1

DAMES & MOORE
may 04 1990

ST. LOUIS, MISSOURI

!

1700 WEST ALBANY. SUITE C * BROKEN ARROW. OK 74012
(918) 251-2858 » FAX (918) 251-2599

- -

1



-q?m%%m%mm-umm-bmmmmm |

3PP T T : - S
' - DAMES & MOORE CHAIN-OF-CUSTODY nECOﬂD . B
Samplo Sourco & Cllenl 77,2 D L)S &&/ s 7o Flald Personnel (Signature) :- -
Projoct Title . C. €y . Job No, / 77?'-3“002_ :
. o Sl | " . .
_qud .Tlmo‘ f(“)"“‘(’,':. . '[1;?)‘())0 coh:::bl?\{us ‘ Snmpllnn Slto v : .Hemarka ) |
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CLIENT:

 SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany Suite "C" . Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE

2371.0MT

REPORT:
11701 BORMAN DRIVE
ST. LOUIS, MISSOURI &3149 DATE: 05-03-90
ATTN: DAVE PURINGTON
: SAMPLE MATRIX: SOIL ,
i] SWLO # 2371.01
- DATE SUBMITTED: 04-13-90
B PROJECT: EARTH CITY
SAMPLE ID: BKG
i DET. DATE METHOD
-- PARAMETER LIMIT UNIT RESULTS ANALYZED  REFERENCE
"'ﬂ TOTAL CYANIDES 1.0 ug/Kg ND 04-27-90 SM 412D
ﬂ TOTAL METALS
ARSENIC 2.0 mg/kg - 5.80 04-25~90 SW 7060
= LEAD 0.6 mg/kg - 17.4 04-19-90 SW 7421
! MERCURY 0.1 mg/kg ND 04-18-90 SW 7471
l"l SELENIUM : 0.4 mg/kg ND 04-24-5Q0  SW 7740
- THALL IUM 0.4 mg/kQ ND 04-19-50 SW 7841
ANT IMONY _ 6.0 mg/kg 6.9 04-19-90 SW 6010
‘ BERYLLIUM 1.0 mg/kg ND. 04-19~50Q SW -6010
(= CADMIUM 1.0 mg/kgq 1. 1 04-19-90 SW &010
_ CHROMIUM 1.0 mg/kg 14, 04-19-50 SW 6010
B! COPFER 2.0 mg/kg : 24.0 04-19-90  SW 6010
i NICKEL 2.0 mg/kg 18.0 04-19-90Q SW 6010
1 SILVER 2.0 mg/kg ND 04-19-90 SW 6010
I] ZINC 2.0 mg/kg 61.6 04-19-90  SW 6010
) !‘? ga = NOT DETECTED ABOVE QUANTITATION LIMIT

n
X

-

o

- »
) .\

‘\

)

)
- -
1]

TEST METHODS FOR EVALUATING SOLID WASTE EPA PUBLICATION #SWBA46,

THIRD EDITION, NOVEMBER 1986

STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER,

16TH EDITION 1985



 SOUTHWEST LABORATORY OF OKLAHOMA, INC.

o 1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

I !
ICLIENT : DAMES & MOORE. INC. . A REFORT: 2371.01T7
- 11701 BORMAN DRIVE C ’

ST. LOUIS, MO 63149 DATE: 05-032-90
ATTN: DAVID PURINGTON

4

SAMFLE MATRIX:  SOIL '
SWLO # 2371.01 :
DATE SUBMITTED: 04-13-90
?f FROJECT: EARTH CITY
-x

SAMFLE ID: BKG

DET. DATE DATE - METHOD
>ARAMETER _LIMIT  UNIT RESULTS = EXTRACTED ANALYZED REFERENCE

OTAL EXTRACTABLE HYDROCAREONS

GASOLINE 1.0 . mg/Kg ND 04-19-90 04-20-90 GC/FID
IESEL 1.0 mg/Kg ND 034-19-90 04-20-90 GC/FID
L EROSENE 1.0 mg/¥.g ND o 04=19-90 04-20-90 GC/FID
F-4 1.0 mg/kg ND 04-19-90 04-20-90 GC/FID
NAFTHA 1.0 mg/¥g ND - 04-19-90 04-20-90 GC/FID
WUNKER C/#& FUEL OIL 1.0 mg/kg  ND ~ 04-19-90 04-20-90 GBC/FID
ISCELLANEDUS (1) 1.0 mg/kg 14.% - 04=19-30 04-20-90  GC/FID

QA/GC SURROGATE RECOVERY
NAPHTHALENE _ 102%

7

-
Nt
|

= ANALYSIS SHOWS MISCELLANEOUS FPEAKS WHICH CANNGT BE IDENTIFIED AS
ANY SPECIFIC PATTERN. THE RESFONSE FACTOR FOR DIESEL WAS USED.
NOT DETECTED ABOVE QUANTITATION LIMIT

COMFOUND FOUND IN BLANK AS WELL AS SAMFPLE

ESTIMATED VALUE: CONCENTRATION EBELCW LIMIT OF QUANTITATION
UNABLE TO GQUANTITATE DUE 70O MATRIX INTERFERENCE

wounu



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. AIbany Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

'}

| —

'
t‘-.j

LIENT: DAMES & MOORE, INC. 7 REPORT: 2371. OlH

: 11701 BORMAN DRIVE

ST. LOUIS, MO 63149 ' DATE: 05-03-90
ATTN: DAVID PURINGTON :

——
1

SAMPLE MATRIX: SOIL '
SWLO # 2371.01

DATE SUBMITTED: 04-13-90

DATE EXTRACTED: 04-27-90

DATE ANALYZED:  0S5=-02-990

PROJECT: EARTH CITY o :

METHOD REFERENCE: SWB846-8130, EPA METHODOLOGY

SAMPLE ID: BKG

‘
!

., .

RESUILTS REFORTED IN ug/kg OR Parts Fer Billion

’ DET.
_ﬂERBICIDES | ___LIMIT - UNIT . RESULTS
3 .4-D ' 80.0 ug/kg - ND
ﬂm,a -TP (SILVEX) 10.0 ug/ig ND
‘-iﬂ
i] .GA/QC_SURROGATE RECOVERY
ﬂ 2,4,5-T (10-98) 94.2%
D = NOT DETECTED AEOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION EBELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN ELANK AS WELL AS SAMFLE
SURROGATE RECOVERY OUTSIDE OF QC LIMITS

- e, -

I U
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IENT:

SOUTHWEST LABORATORY OF OKLAHOMA,

1700 W. Albany . Suite "C" . Broken Arrow, OkIRahoma 74012 . 918-251-2858

DAMES & MOORE, INC:
11701 BORMAN DRIVE .

" 8T. LOUIS, MO 63149

EFORT: 2371.01F

. DATE: 05-03-%0

ATTN: DAVID PURINGTON

SAMPLE MATRIX: SOIL .

SWLO # 2371.01

DATE SUBMITTED: ' 04-13-90
DATE EXTRACTED: 04-17-90
DATE ANALYZED : 05-02-90
METHOD REFERENCE: SW8446-8080, EFPA METHODOLOGY

PROJECT: EARTH CITY

SAMFLE ID: BKG

RESULTS REPORTED IN ug/Kg OR Farts Fer Billion (FFE)

PESTICIDES/PCB'S

ALPHA~BHC

BETA-EHC ,
GAMMA-EBHC (LINDANE)
DELTA-BHC '
HEPTACHLOR

ALDRIN

HEPTACHLOR EFOXIDE
ENDOSULFAN I
4,4-DDE

DIELDRIN

ENDRIN

ENDOSULFAN II
4,4-DDD

ENDOSULFAN SULFATE
4,4-DDT

ENDRIN KETONE
METHOXYCHLOR
ALPHA-CHLORDANE
GAMMA-CHLORDANE
TOXAPHENE
AROCHLOR=~122
AROCHLOR~1232
AROCHLOR~1242
AROCHLOR-1016
AROCHLOR-1248
AROCHLOR-1254
AROCHLOR=-1260

DETECTION LINIT RESULTS
17.2 ND
17.2 HD
17.2 : ND
17.2 ND
17.2 ‘ ND
17.2 ND
17.2 ND
17.2 : ND
17.2 - ND
3.5 ND
34.5 ND
34.5 ND
34.5. ND
34.5 ND
34.5 ND
34.5 ND
172.4 - ND .
172.4 : ND
172.4 ND
344.8. ND
172.4 - ND
172.4 ND
172.4 ND

. 172.4 ND
172.4 ND
344.8 ND
344.8 . ND

QA/8C SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-150)  89%

> o G Z

NOT DETECTED AEOVE QUANTITATION LIMIT
ESTIMATED VALUE:
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE
SURROGATE RECGVERY OUTSIDE OF QC LIMITS -

CONCENTRATION BELOW LIMIT OF QUANTITATION

INC.



S & MOORE, INC.

1 BORMAN DRIVE
jLOUIS, MO 63149
DAVID PURINGTON

[ REPORT:

DATE: 05-03-90

2371.01B

PpLE MATRIX: SOIL DATE SUBMITTED: 04-13-90
B 2371.04 - DATE EXTRACTED: 04-17-90
0D REF.: SWB846-8270, EPA METHODOLOGY DATE ANALYZED : 04-26-90
JECT: EARTH CITY S
LE ID: BKG ,
DET. RESULTS , : DET.
LIMIT (ug/Kg) SEMIVOLATILES LIMIT
660 ND ACENAPHTHENE - 840
(2-CHLOROETHYL)ETHER 640 ND 2,4-DINITROFHENOL 3200
LOROFHENOL 660 ND 4-NITROFHENOL 3200
DICHLOROKENZENE 660 ND DIBENZOFURAN 660
-DICHLOROBENZENE 660 ND 2,4-DINITROTOLUENE 660
ZYL ALCOHOL 460 MD 2,6-DINITROTOLUENE 660
-DICHLOROBENZENE 660 ND DIETHYLPHTHALATE 660
ETHYLFPHENOL 460 ND 4-CHLOROPHENYL-PHENYLETHER 660
: (2-CHLORQISOPROPYL)ETHER 640 ND FLUOREME . 440
ETHYLFHENOL 660 ND 4-NITROANILINE 3200
ITROSO~-DI-n-PROPYLAMINE 440 ND 4,6-DINITRO -2-METHYLPHENOL 3200
ACHLOROETHANE - 440 ND N-NITROSODIPHENYLAMINE(L) 440
660 ND 4-BROMOPHENYL-PHENYLETHER 460
660 ND HEXACHLOROBENZENE 660
ITROPHENOL 660 ND PENTACHLOROFHENCL 660
2 ~DIMETHYLPHENOL 660 ND PHENANTHRENE - 660
Z0IC ACID 3200 ND ANTHRACENE - : 640
{2-CHLORDETHOXY )METHANE 660 ND DI-N-BUTYLPHTHALATE 6690
-DICHLOROFHENOL 660 ND FLUORANTHENE 660
+4-TRICHLOROBENZENE 660 ND PYRENE 660
~JRPHTHALENE 480 ND - BUTYLBENZYLPHTHALATE 660
CHLOROANILINE 460 - ND 3.3-DICHLOROBENZIDINE 132
o tACHLOROBUTADIENE 660 ND BENZO(A)ANTHRACENE 660
HLORO-3-METHYLPHENOL 660 ND BIS(Z2-ETHYLHEXYL)PHTHALATE 660
ETHYLNAPHTHALENE 660 ND CHRYSENE 640
ACHLOROCYCLOFPENTADIENE 640 ND DI-N-OCTYL PHTHALATE 460
+6~TRICHLOROPHENOL 650 ND BENZO(B)FLUORANTHENE 660
s+ S=TRICHLOROFHENOL 3200 ND BENZO(K)FLUORANTHENE 660
CHLORONAPHTHALENE 660 ND BENZO(AYPYRENE 660
ITROANILINE 3200 ND INDENO(1,2,3-CD)PYRENE 660
AETHYLPHTHALATE " 660 ND DIBENZ (A,H)ANTHRACENE 660
ENAPHTHYLENE 660 ND BENZO(G,H,I)PERYLENE 660
NITROANILINE 3200 - ND
A  BA/QC SURROGATE RECOVERIES
|
TRODENZENE-45(23-120) 73% 2-FLUOROBIPHENYL(30-115) 79% TERPHENYL-d14
EE'NOL-dS (24-113) B85% 2-FLUOROFHENOL (25-121) 649

!
{

k

ESTIMATED VALUE:

o 0 @

NOT DETECTED AKOVE QUANTITATIOM LIMIT
CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SURROGATE RECOVERY OUTSIDE OF GC LIMITS

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" . Broken Arow, Oklahoma 74012 . 918-251-2838

RESULTS
(ug/Kg)

ND
ND
ND
ND
ND
ND
“ND
" ND
ND
ND
ND
© ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
_ND
ND
ND
ND
ND
ND
ND
'ND
ND

(18-137)

2,4,6-TRIBROMOPHENOL (19-122

B83%

88



SOUTHWEST, LABORATORY OF OKLAHOMA, INC.

1700 W. AIbany « Suite "C" « Broken Arrow, Qklahoma 74012 . 918-251-2858

CLIENT: DAMES & MQOCRE 4 REPORT: 2T71.02MT

11701 BORMAN DRIVE | , ,
ST. LOUIS, MISSOURI 63149 S DATE: 05-03-90

ATTN: DAVE PURINGTON

SAMPLE MATRIX: SOIL

SWLD # 2371.02 ' , '
DATE SUEBMITTED: 04-13-90 ‘

PROJECT: EARTH CITY

SAMPLE ID: S4

DET. ‘ ~ DATE METHOD
PARAMETER . LIMIT UNIT . 'RESULTS ANALYZED __ REFERENCE
TOTAL CYANIDES - 1.0 ug/Kg ND 04-27-90  SM 412D
TOTAL METALS
ARSENIC e 2.0 mg/kg 5.60 04-25-90 - SW 7060
LEAD 0.6 mg/kg 17.8 04-19-90 SW 7421
MERCURY . 0.1 mg/kg . 0.18. 04-18-90 SW 7471
SELENIUM : 0.4 mg/kg  ND 04-24~90  SW 7740
THALLIUM 0.4 mg/kg’ ND 04-19-50 SW 7841
ANT IMONY 6.0 mg/kg 6.7 04-19-90  SW 6010
BERYLLIUM 1.0 mg/kg ND 04-19-90  SW 6010
CADMIUM 1.0 mg/kg ND 04-19-90  SW 6010
CHROMIUM 1.0 mg/kg 13.1 04-19-90  SW 4010
COPPER 2.0 mg/kg  23.0 04-19-90  SW 6010
NICKEL 2.0 mg/kg  16.3 04-19~50  SW 4010
SILVER 2.0 mg/kg 'ND 04~-19~90  SW 6010
ZINC 2.0

mg/kg 56.8 04-19~-50 SW 6010

|
]

NOT DETECTED ABOVE QUANTITATION LIMIT ,

TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION #SW846,
THIRD EDITION, NOVEMBER 1984 )

STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER,
16TH EDITION, 1985
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

: DAMES & MOORE, INC. REPORT: 2371.027
11701 BORMAN DRIVE
ST. LOUIS, MO 63149 DATE: OS-03-90
ATTN: DAVID PURINGTON
SAMPLE MATRIX: SOIL
. SWLO # 2371.02 : '
DATE SUBMITTED: 04-=17-90
] FPROJECT: = EARTH CITY
| ‘.j SAMPLE ID: S4
{ DET. . .~ DATE DATE METHOD
erRAMETER _LIMIT UNIT RESULTS EXTRACTED ANALYZED REFERENCE
= 0TAL EXTRACTABLE HYDROCAREONS
&ASOLINE 1.0 mg/kg ND 04-19-90 04-20-90 GC/FID
IESEL 1.0 mg/kg ND 04-19-30 04-20-90 GC/FID
EROSENE 1.0 mg/kg ND D3-19-90 04-20-90 GC/FID
TEFP~-4 1.0 mg/kg ND 04-19=90 04-20-90 GBC/FID
BAFTHA - 1.0 mg/kg ND Q4-19-30 04-20-90 GC/FID
NKER C/#6 FUEL OIL 1.0 mg/kg ND 04-19-90 Q4-20-90 GC/FID
ISCELLANEIUS (1) 1.0 mg/kg &3 03d-19-90 04-20-90 GC/FID

!
1

[N
S
I

o

f

L. .

|

|

ESTIMATED VALUE:

NAPHTHALENE

0A/QC SURROGATE RECOVERY

10O0%

= ANALYSIS SHOWS MISCELLANEOUS FEAKS WHICH CANNOT EE IDENTIFIED AS
ANY SFPECIFIC PATTERN,

THE RESFONSE FACTOR FOR DIESEL WAS USED.

NOT DETECTED ABOVE QUANTITATION LIMIT
COMFOUND FOUND IN BLANK AS WELL AS SAMFLE

CONCENTRATION BELOW LIMIT OF QUANTITATION
UNARELE TO QUANTITATE DUE TO MATRIX INTERFERENCE
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LIENT:

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C” « Broken Amow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE, INC. _ REPORT: 22371.02H°
11701 BORMAN DRIVE : ’
ST. LOUIS, MO 63149 DATE: 05-03-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: SOIL _ - '
SWLO # 23I71.02

DATE SUBMITTED: ©4-13-90

DATE EXTRACTED: 04-27-90

DATE ANALYZED: = 05-02-50

PROJECT: EARTH CITY A

METHOD REFERENCE: SW846-8150, EFA METHODOLOGY

SAMFLE ID: S4 : .

RESULTS REPDRTED IN ug/kg OR Farts Fer Billion

¥ ~ DET. -
__ERBICIDES : LIMIT UNIT . RESULTS
R, 4=D 80.0 ug/kKg ' ND
s 4, 3=

[ .j,

4
X

N NN =

?i
N
(@]

i

.

— -

5 -

-
'

(SILVEX) 10,0 ug/kg . ND

2,4,5~-T (10~98) ‘ 92.3%

NOT DETECTED ABOVE QUANTITATION LIMIT .

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS -
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SOUTHWEST.LABORATORY OF OKLAHOMA,

INC.

1700 W. Albany . Suite "C" « Broken Arrow, Oklghoma 74012, 918-251-2858

IENT: DAMES &% MOORE, INC.

11701 BORMAN DRIVE

ST. LOUIS, MO 63149

Ay

REFORT: 23571.02P

DATE: 05-03-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: SOIL

SWLO # 2371.02

DATE SUBMITTED: 04-13-90
DATE EXTRACTED: 04-17-90
DATE ANALYZED : 05-02-90

METHOD REFERENCE:

SAMFLE ID: -S4

SW8446-8080, EFA METHODOLOGY
FROJECT: EARTH CITY

RESULTS REFORTED IN ug/Kg OR Farts Per Billion (FFB)

PESTICIDES/PCB'S

ALPHA-BHC
BETA-EHC
GAMMA=EHC (L INDANE)
DELTA-EHC
HEPTACHLOR

ALDRIN

HEFTACHLOR EFOXIDE
ENDOSULFAN I
4,4-DDE

DIELDRIN

ENDRIN

ENDOSULFAN I1
4,4-DDD

ENDOSULFAN SULFATE

4,4-DDT

ENDRIN KETONE
METHOXYCHLOR -
ALPHA=-CHLORDANE
GAMMA-CHLORDANE
TOXAPHENE
AROCHLOR-1221
ARDCHLOR=-1232
AROCHLOR-1242
AROCHLOR-1016
AROCHLOR~1248
AROCHLOR-1254
AROCHLOR~1260

DETECTION LIMIT RESULTS
23.6 ND
23.4 ND
23.4 ND
23.6 ND
23.6 ND
23.6 ND
23.¢ . ND
23.6 ND
23:6 ND
47.2 ND
47.2 ND
47.2 ND
47.2 ND
47.2 ND
47.2 , ND
47.2 ND
236.0 - ND
236.0. - ND
236.0 ND
472.0 ND
236.0 | . ND
236.0 ND
236.0 ND
236.0 ND
236.0 ‘ ND
472.0 ~ ND
472.0 ND

@A/0C SURROGATE RECOVERIES

DIEUTYLCHLORENDQTE (24-150) 88x

ND

m
w . unn

NOT DETECTED ABOVE QUANTITATION LIMIT
ESTIMATED YALUE: ou L
ANALYTE DETECTED IN BLANK AS WELL AS SANFLE
SURROGATE RECOVERY OUTSIDE OF QC LIMITS

CONCENTRATION BELOW LIMIT OF QUANTITATION



| SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Okiahoma 74012 . 918-251-2858

Sim' s

3 & MOORE, INC. : ' REFORT: 2371.02B
1 BORMAN DRIVE ' ‘
LOUIS, MO 63149 : - DATE: 035-03-90
: DAVID FURINGTON
JPLE MATRIX: SOIL DATE SUBMITTED: 04-13-90
#4 2371.02 DATE EXTRACTED: 04-17-90
- gOD REF.: SWB44-8270, EPA METHODOLOGY DATE ANALYZED : 04-256-90
JECT: EARTH CITY :
iLE ID: 5S4 ’
DET. RESULTS e DET. RESULTS
MIVOLATILES LIMIT (ug/Kq) SEMIVOLATILES LIMIT {(ug/¥g)
i\IOL 660 ND ACENAPHTHENE 660 ND
S(2-CHLOROETHYL)ETHER 6560 ND 2,4-DINITROFHENOL : 3200 ND
mHLOROFHENDOL : 660 ND 4-NITROPHENOL 3200 ND
i—DICHLDF\'OBENZENE 660 ND DIBENZDFURAN 660 ‘ND -
~3~-DICHLOROBENZENE 660 ND 2,4-DINITROTOLUENE 660 ND
-~ <5lZYL ALCOHOL : 660 ND 2,6~DINITROTOLUENE 660 . ND
i-DICHLOROBENZENE 660 ND DIETHYLFHTHALATE 660 63 J
ETHYLFHENOL 660 - ND 4-CHLOROFHENYL-PHENYLETHER 6460 ND
'-(u-CHLDROISOFROFYL)ETHEB 660 ND FLUORENE 660 ND

ETHYLFHENGOL 660 ND 4-NITROANILINE 3200 ND
ITROSO-DI-n~-FROFYLAMINE 4460 ND 4,6-DINITRO -2-METHYLPHENOL 3200 ND

~XACHLOROETHANE 660 ND N-NITROSODIFHENYLAMINE(1) 660 ND
ROBENZENE -1l ND 4-PROMOPHENYL-PHENYLETHER 4660 ND
iF HORONE 660 . ND HEXACHLOROBENZENE 660 . ND
ITROFHENOL B-T-1 ND FENTACHLOROFHENCL 660 ND
~DIMETHYLFHEMOL . 660 ND PHENANTHRENE 660 40 dJ
_iZOIC ACID 3200 140. I  ANTHRACENE ' 660 ND
(2- CHLDRUETHDXY)METHANE 640 ND DI-N-BUTYLPHTHALATE 660 100 &
+3=DICHLOROFHENOL 660 ND - FLUCRANTHENE 660 ND
+4=-TRICHLORORENZENE 560 ND PYRENE 660 30 J
HTHALENE - 660 ND BUTYLBENZYLFHTHALATE 660 50. J
CHLOROANILINE 660- ND 3,3-DICHLOROBENZIDINE 1320 ND
~EXACHLOROBUTAD IENE - 660 ND BENZO(A)YANTHRACENE 660 ND )
EHLORO-S-HETHYLF‘HENGL 660 ND BIS(Z-ETHYLHEXYL)PHTHALATE 660 190 4
ETHYLNAFHTHALENE 660 ND CHRYSENE 660 ND
_ EXACHLOROCYCLOFENTADIENE 660 - ND DI-N~OCTYL PHTHALATE 660 ND
+6=TRICHLOROPHENOL 660 ND BENZO(B)FLUORANTHENE 660 ND
»9-TRICHLOROPHENGL 3200 ND BENZO(K)FLUCRANTHENE 660 ND
:-EHLORONAPHTHALENE 660 ND BENZO(A)PYRENE 660 ND
—=NITROANILINE 3200 ND INDENO(1,2,3~CD)PYRENE 660 ND
METHYLPHTHALATE 660 ND DIBENZ (A,H)ANTHRACENE 660 ND
ENAPHTHYLENE ' . 6460 ND BENZO(G,H,T)PERYLENE 6460 ND
ISNITROANILINE . - 3200 ND ’
8A/8C SURROGATE RECOVERIES
TROBENZENE-dS(23-120) - 83% 2-FLUORORIPHENYL(30-115) 88% TERPHENYL-d14 (18-137) 8é=x
HENOL -4 5 (24-113) 9é% 2-FLUOROPHENOL (25-121) 80% 2,4,6-TRIBROMOFPHENOL(19-122) 103%

NOT DETEZCTED ABQVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED TN BILANK AS WELL AS SAMFLE

SURRCGATE RF‘O"' 7 QUTSIDE OF QC LIMITS

Honounon




o
I l\
-'- CLIENT: DAMES & MOORE REPORT: 2371.03MT
| 11701 BORMAN DRIVE
~ ST. LOUIS, MISSOURI 63149 DATE: 05-03-50
I_ ATTN: DAVE PURINGTON
s SAMPLE MATRIX: SOIL ,
SWLO # 2371.03
l- DATE SUBMITTED: 04-13-90
R PROJECT: EARTH CITY
l‘] SAMPLE ID: 83
DET. o DATE METHOD
— PARAMETER LIMIT UNIT _RESULTS ANALYZED  REFERENCE
) l‘ TOTAL CYANIDES 1.0 ug/Kg ND 04-27-90 ° SM 412D
- ] TOTAL METALS
A ] L.

B arsenic 2.0  mg/kg 2.12 04-25-90  SW 7060
© ~JLEAD 0.6  mg/kg 12.4 04-19-90  SW 7421
<) MERCURY 0.1  mg/kg  -ND 04-18-90  SW 7471

SELENIUM 0.4  mg/kg 'ND 04-24-90  SW 7740
. THALLIUM 0.4  mg/kg 'ND 04-19-50  SW 7841
ANT IMGNY 6.0  mg/kg ND 04-19-90  SW 6010
I- BERYLL IUM 1.0 mg/kg ND 04-19-90  SW 6010
. CADMIUM 1.0  mg/kg ND 04-19-90  SW 6010
CHROMIUM 1.0 mg/kg 5.5 04-19-90 SW 6010
l. COPFER 2.0  mg/kg 15.2 04-19-90  SW 4010
NICKEL 2.0  mg/kg 9.7 04-19-90  SW 6010
4. — SILVER 2.0  mg/kg-  ND - 04-19-90  SW 6010
|_ ZINC 2.0  mg/kg 32.8 04-19-90  SW 6010
‘-l]
4 - ND = NOT DETECTED ABOVE QUANTITATION LIMIT
SW = TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION #SW84s,
-, _ THIRD EDITION, NOVEMBER 1986

al ;
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SOUTHWEST LABORATORY OF OKLAHOVIA, INC.

1700 W. Albany . Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

1985

STANDARD METHODS FOR THE EXAMINATION DF WATER AND WASTEWATER,
16TH EDITION,
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- SOUTHWEST.LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

‘ICLIENT: DAMES & MOORE, INC. REPORT: 2371.03T
i 11701 BORMAN DRIVE :
ST. LOUIS, MO 63149 DATE: 05-03-90
"- ATTN: DAVID PURINGTON
" SAMFPLE MATRIX: SOIL ,
- SWLO # 2T71.03
" DATE SUBMITTED: 04-17-90
- FROJECT: EARTH CITY
{ SAMPLE ID: S3
DET. DATE DATE METHOD
. ARAMETER LIMIT UNIT RESULTS EXTRACTED ANALYZED REFERENCE
~TOTAL EXTRACTALLE HYDROCAREQONS
GASOLINE 1.0 mg/kg ND D4-19-390 04-21-90 GC/FID
DIESEL 1.0 mg/kKg  ND 04-19=-90 04-21-90 GC/FID
KEROSENE L0 mg/kg ND 04-19-90 04-21-50 GC/FID
JFP-4 1.0 mg/kg ND 04-19-90 04-21-9¢0 GC/FID
NAFTHA L. 1.0 ‘mg/kqg ND - 04=-19-90 04-21-920 GC/FID
SUNKER C/#6 FUEL OIL 1.0 mg/kg ND' 04-19-30 04-21-90 GC/FID
MISCELLANEDOUS (1) . 1.0 mg/Kg 12.0 0d-19-90 04-21-90 GC/FID

[N
i

QA/Qc SURROGATE RECOVERY

NAPHTHALENE 100%

B (1) = ANALYSIS SHOWS MISCELLANEOUS FEAKS WHICH CANNOT BE IDENTIFIED AS .

4. ANY SFECIFIC PATTERN. THE RESFONSE FACTOR FOR DIESEL WAS USED.
ND = NOT DETECTED ABOVE QUANTITATION LIMIT

. ‘B = COMFOUND FOUND IN BLANK AS WELL AS SAMFLE

M. i = ESTIMATED VALUE: CONCENTRATION EBELOW LIMIT OF QUANTITATION

UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany Suite "C" . Broken Arrow, Oklahoma 74012 + 918-251-2858

DAMES & MOORE, INC. ' : REFORT: 2371.03H

11701 BORMAN DRIVE

ST. LOUIS, MD 63149 ‘ DATE: 0S5-03-90
ATTN: DAVID PURINGTON . :

SAMFLE MATRIX: .SOIL

SWLO # 2T71.03

DATE SUBMITTED: 04-13-90

DATE EXTRACTED: 08~27-90

DATE ANALYZED:  05-02-90

PROJECT: EARTH CITY A

METHOD REFERENCE: SW846-8150, EPA METHODCLOGY
SAMFLE ID: 83 .

RESULTS REFORTED IN ug/¥Wg OR Farts Fer Billion

R R
R

i | |
. S
o]

wounun

-*—hw-_-iu.i.f

DET. -
RBICIDES : LIMIT UNIT RESULTS
,4=D 80 . 0 ug/Kg ND
,4,5-

(SILVEX)- 10.0 ug/kg ND

" @A/GC_SURROGATE RECOVERY

2,4,5-T (10-98) - 91.9%

NOT DETECTED ABOVE -QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION EELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

\

ENT: DAMES & MOORE, INC. REFORT: 2371.03P
11701 BORMAN DRIVE '
ST. LOUIS, MO 63149 DATE: 05-03-90

ATTN: DAVID PURINGTON

‘ ! ni ' ; .

SAMPLE MATRIX: SOIL

SWLO # 2371.03

DATE SUBMITTED: 04-13-90

DATE EXTRACTED: 04-~17-90 o

DATE ANALYZED : 05-02-%0 :
METHOD REFERENCE: SW846-8080, EFA METHODOLOGY .

PROJECT: EARTH CITY :

SAMPLE ID: S3 ’

i RESULTS REFORTED IN ug/Kg OR Parts Fer Billion (FFE)
PESTICIDES/PCB'S DETECTION LIMIT - RESULTS
_ ALPHA=EHC - - 19.0. ND
BETA-EHC 19.0 ' ND
GAMMA~EHC (LINDANE) 19.0 ©ND
DELTA-BHC _ 19.0 . ' ND
—i HEFTACHLOR ' 19.0 o ND
ALDRIN - ' 19.0 . KD
- HEFTACHLOR EFOXIDE , 19.0 ~ ND
- ENDOSULFAN I 19.0 ND
4,4-DDE A ‘ 19.0 ND
DIELDRIN ‘ 38.0 ND
ENDRIN 38.0 ND
ENDOSULFAN II 33.0 - ND
_ 4,4-DDD - 38.0 ND
i, ENDOSULFAN SULFAT 38.0 ND
4,4-DDT » 38.0 ND
ENDRIN KETONE , 38.0 ND
METHOXYCHLOR , 190.2 . ND
—i ALPHA-CHLORDANE : 190.2 ND
"‘ GAMMA-CHLORDANE 190.2 ND
TOXAFHENE . 380.% ND
‘? AROCHLOR-122 190.2 ND
- AROCHLOR-1232 190.2 ND
. AROCHLOR-1242 150.2 ND
AROCHLOR-1016 , 190.2 o ND
AROCHLOR-1248 . 190.2 ND
| ~ AROCHLOR-~1254 " 380.5 ND
i AROCHLOR~1240 380.5 ND
E BA/OC SURROGATE RECOVERIES
DIKUTYLCHLORENDATE (24-130)  81%
ND = NOT DETECTED ARBOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN JLANK AS WELL AS SAMFLE
SURROGATE RECOVERY OUTSIDE OF QC LIMITS .

> 0 <
o ounon
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1700 W. Albany + Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

ES % MODRE, INC. 3 REPORT: 2371.03B
TIJ01 BORMAN DRIVE | _
|| Louis, MmO 63149 : DATE: 05-03-90

N: DAVID PURINGTON

PLE MATRIX: SOIL . , - DATE SUBMITTED: 04-13-90
0 # 2371.03 _ DATE EXTRACTED: 04-17-90
'HOD REF.: SW844-8270, EPA METHODOLOGY DATE ANALYZED : 04-24-%90
JECT: EARTH CITY . : _

PLE ID: S3

DET.  RESULTS » . DET.  RESULTS
LIMIT (ug/Kg)  SEMIVOLATILES LINIT (ugq/Kqg)

[
—=LNOL B 860 ND ACENAPHTHENE 660 ND
: S (2-CHLOROETHYL)ETHER 460 ND 2,4-DINITROPHENOL 3200 “ND
* BB:HLOROPHENOL 660 ND 4-NITROPHENOL . 3200 ND
-DICHLOROBENZENE 660 ND DIRENZOFURAN 660 ND
T = ~DICHLOROBENZENE . 660 “ND 2,4-DINITROTOLUENE 660 ND
. IINZYL ALCOHOL 640 ND 2,6-DINITROTOLUENE 660 ND
o DICHLOROEENZENE 660 . ND DIETHYLPHTHALATE 650 ND
- wHETHYLPHENOL C T 640 ND 4-CHLOROPHENYL-PHENYLETHER 660 ND
S (2-CHLOROISOPROPYL)ETHER 460 ND FLUORENE ‘ 660 ND
ETHYLFHENOL . 640 ND 4-NITROANILINE 3200 ND
_ NITROSO-DI-n-PROPYLAMINE 460 ND 4,6-DINITRO 2-METHYLPHENOL 3200  ND
. gR<ACHLOROETHANE 660 ND N-NITROSODIFHENYLAMINE (1) 660 ND
- ITROBENZENE 560 ND 4-BROMOPHENYL~PHENYLETHER 440 ND
FHORONE 660 ND HEXACHL‘ORVOVBENZENE 6560 ND
— A I TROPHENOL - 660 . ND PENTACHLOROFHENOL 660 'ND
4-DIMETHYLPHENOL 660 ND PHENANTHRENE . - 660 30 J
Z0IC ACID _ 3200 35 J  ANTHRACENE 660 ND
B (2-CHLOROETHOXY )HETHANE 640 ND DI-N~BUTYLFPHTHALATE 660 10 3
4-DICHLOROPHENOL . . . 660 ND FLUORANTHENE 660 40 3
2, 4-TRICHLOROBENZENE 660 ND PYRENE 660 50 J
_ FHTHALENE ' 660 ND BUTYLEENZYLPHTHALATE 660 ND
CHLOROANILINE 660 ND 3,3-DICHLOROBENZIDINE 1320 WD
. JEXACHLOROBUTADIENE 660 ND BENZO(A)ANTHRACENE 660 ND
HLORO-3-METHYLPHENOL 660 ND BIS(2-ETHYLHEXYL)PHTHALATE 660 ND
o~ AETHYLNAPHTHALENE 660 ND CHRYSENE E 660 ND
XACHLOROCYCLOPENTADIENE 460 ND DI-N-OCTYL PHTHALATE 660 ND
~83,6-TRICHLOROPHENOL =~ - 460 ND - BENZO(B)FLUORANTHENE 660 ND
s 3-TRICHLORGPHENGL 3200 ND BENZO (K)FLUORANTHENE 660 ND
CHLORONAPHTHALENE 660 ND BENZO(A)PYRENE - 660 ND
NITROANILINE 3200 ND INDENO(1,2,3-CD)PYRENE 660 ND
JIETHYLPHTHALATE 660  ND DIBENZ(A,H)ANTHRACENE 660 ND
SIENAFHTHYLENE 640 ND BENZO(G,H, I )PERYLENE 660 ND
iNITROANILINE 3200 ND ,
0A/0C SURROGATE RECOVERIES
g éggﬁsgéENE-dS(ES- 20) 70% 2-FLUOROBIPHENYL(30-115) 71% TERPHENYL-d14 (18-137) 90%

(24-113) 83% I-FLUOROFHENOL (25-121) '67% 2,4,6-TRIBROMOFHENOL(19-122) 79%

bor DETECTED AHOVE QUANTITATION LINIT

Aﬁ;iﬂﬁzED VALUE: CONCENTRATION BELOW LINMIT OF QUANTITATION
Sunrors DETECTED IN ELANK AS WELL AS SANMFLE

“UNRCBATE RECOVERY OUTSIDE OF OC LIMITS

uwon onn
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

- 1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE

CLIENT: REPORT: 2371.04MT

11701 BORMAN DRIVE :

ST. LOUIS, MISSOURI 63149 DATE: 05-03-90

ATTN: DAVE PURINGTON

SAMPLE MATRIX: SOIL '

SWLO # 2371.04

DATE SUBMITTED: 04-13-90

PROJECT: EARTH CITY

SAMPLE 1D: COMP., 2

DET. DATE METHOD
PARAMETER LIMIT UNIT_ "RESULTS ANALYZED REFERENCE
TOTAL CYANIDES 1.0 ug/Kg ND 04~27-90  SM 412D
TOTAL METALS
ARSENIC , ‘ 2.0 mg/kg 7.41 04~25-90  SW 70&0
LEAD 0.6 mg/kg . 15.9 04~19-%90  SW 7421
MERCURY 0.1 mg/kg ND 04-18-90 SW 7471
SELENIUM 0.4 mQ/kg ND 04-24-9Q  SW 7740
THALL IUM 0.4 mg/kg ‘ND 04-19-90 -SW 7841
ANT IMONY ' 6.0 mg/kg . 7.4 04-19-90- SW 6010
BERYLLIUM : 1.0 mg/kg’ ND 04-19-9Q0  SW 6010
CADMIUM 1.0 mg/kg ND 04-19-90  SW 6010
CHROMIUM ‘ , 1.0 mg/kg 15.9 04-19-90  SW 6010
COPPER 2. mg/kg 25.0 04-19-90  SW 46010
NICKEL 2. mg/kg 19.2 04-19-90  SW 6010
SILVER 2.0 mg/kg ND 04-19-90  SW &010
ZINC 2.0 mg/kg 57.4 04-19-90 SW 6010
ND = NOT DETECTED ABOVE QUANTITATION LIMIT
SW = TEST METHODS FOR EVALUATING SOLID WASTE, EFA PUBLICATION #SW846,
. THIRD EDITION, NOVEMBER 1986
) =

16TH EDITION, 198%S

STANDARD METHDDS FOR THE EXAMINATION OF WATER AND WASTEWATER,



DAMES % MOORE,

- - -

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

2374.04T7

LIENT: INC. REFORT :
11701 BORMAN DRIVE |
ﬂ ST. LOUIS, MO 63149 DATE: 05-03-90
N 4 ATTN: - DAVID PURINGTON
SAMPLE MATRIX: SOIL '
SWLO % 2371.04
DATE SUBMITTED: 04-13-90
. FPROJECT: EARTH CITY
) _ﬂ SAMFLE ID: COMP. 2
'l DET. DATE DATE METHOD
~ BHeaRAMETER LIMIT _ UNIT _ RESULTS EXTRACTED ANALYZED REFERENCE
“I[FOTAL EXTRACTABLE HYDROCAREONS
| : ,
GASOLINE 1.0 mg/kg  ND  04-19-90  04-21-90 GC/FID
IESEL 1.0 mg/Kg  ND 34-19-90  (04-21-9¢ BC/FID
(EROSENE 1.0 mg/Kg  ND 04-19-9G  04-21-90 GC/FID
NWTJF-4 : 1.0 mg/¥g  ND 04=-19-90  04-21-90 GC/FID
— NAPTHA 1.0 mg/Kg  ND 04-19-90  (4-21-90 GC/FID
:FUNKER C/#6 FUEL OIL 1.0 mg/kg  ND (16=19-30  (4-21-90 GC/FID
1ISCELLANEQUS (L) 1.0 mg/kg 5.4 04-19-50  04-21-90 GC/FID
@A/0C SURROGATE RECOVERY

[}

ANY SFECIFIC PATTERN.

ESTIMATED VALUE:

o onn

NAPHTHALENE

95%

ANALYSIS SHOWS MISCELLANEOUS PEAKS WHICH. CANNOT EE IDENTIFIED AS

THE RESFONSE FACTOR FOR DIESEL WAS USED.

NOT DETECTED ABOVE QUANTITATION LIMIT
COMFOUND FOUND IN BLANK AS WELL AS SAMFLE
CONCENTRATION BELOW LIMIT OF QUANTITATION
UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE



SOUTHWEST LABORATORY OF OKLAHOMA;

1700 W. Albany « Suite "C" « Broken Amow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE, INC.
11701 BORMAN DRIVE
ST. LOUIS, MO ' 63149

ATTN: DAVID PURINGTON

SAMPLE MATRIX: SOIL

SWLD # 2T71.04

DATE SUBMITTED: ©04~1Z-90
DATE EXTRACTED: 04-27-90
DATE ANALYZED: 03-02=90
PROJECT: EARTH CITY

METHOD REFERENCE: SW846-8150,
SAMFLE ID: COMP. 2

REFORT:

DATE:

EFPA METHODOLOGY

RESULTS REPORTED IN ug/kKg OR Farts Fer Billion

d'pJ.hJ

0 Pt

o LN

wouonn

ESTIMATED VALUE:

DET.
RBICIDES LIMIT UNIT RESULTS
2,4-D : 80,0 ug/Kg ’ ND
4,5-TP (SILVEX) 10,0 ug/¥g " ND

GA/GC SURROGATE RECOVERY

2,4,5-T (10-98)

78.2%

NOT DETECTED ABOVE QUANTITATION LIMIT

CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SURROBATE RECOVERY QUTSIDE OF GC LIMITS

INC.

2371 .04H

05-03-90



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklgchoma 74012 « 918-251-2858

LIENT: DAMES & MOORE, INC. REFORT: 2371.04F
11701 BORMAN DRIVE :
S§T. LOUIS, MO 43149 : DATE: 05~03-90

ATTN: DAVID PURINGTON

-

SAMPLE MATRIX: SOIL

SWLO # 2371.04

DATE SUEMITTED: 04-~13-90

DATE EXTRACTED: 04-17-%90

DATE ANALYZED : 03-02-90 : .
METHOD REFERENCE: SW8446-8080, EFA METHODOLOGY
PROJECT: EARTH CITY -

‘i SAMPLE ID: COMP. 2 :
i RESULTS REFORTED IN ug/Kg OR Parts Per EBillion (FPE)
, PESTICIDES/PCB‘S DETECTION LIMIT RESULTS
_ ALFHA-EBHC 21.7 ND
BETA-BHC ‘ 21.7 ND
: GAMMA-EHC (L INDANE) 21.7 ND
DELTA-EHC 21.7 ND
v HEFTACHLOR 21.7 ND
A ALDRIN , 21.7 ND
HEPTACHLOR EFOXIDE 21.7 ND
. ENDOSULFAN T 21.7 ND
: 4,4-DDE 21.7 ND
DIELDRIN 43.4 ND
ENDRIN : 3.4 ND
ENDOSULFAN II 43.4 ND
- 4,4-DDD A 43.4 ND
ENDOSULFAN SULFATE 43.4 ND
- 4,4-DDT _ 43.4 ND
5 ENDRIN KETONE 43.4 ND
' METHOXYCHLOR 217.1 ND
. ALPHA-CHLORDANE 217.1 ND
GAMMA-CHLORDANE 217.1 - ND
‘ TOXAPHENE 434.2 : ND
AROCHLOR-122 ) 217.1 . - ND
- ‘ 'AROCHLOR-1232 217.1 ND
‘ AROCHLOR-1242 217.1 ND
. AROCHLOR-1016 = 217.1 ND
AROCHLOR-1248 217.1 ND
A AROCHLOR=-1254 434.2 S ND
a0 AROCHLOR-1240 , 434.2 , ND

8A/8C SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-150) 79%

BiEA - —

o
nounonnu

NOT DETECTED ABOVE QUANTITATION LIRMIT

ESTIMATED VALUE: CONCENTRATION EELOW LIMIT OF QUANTITATICN
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SURROGATE. RECOYERY OUTSIDE OF QC LIMITS



SOUTHWEST ,LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

S & MOCORE, INC.. . : : REPORT: 2371.04B
1 BORMAN DRIVE ;

LOUIS, MO 63149 DATE: 05-03-90
DAVID FURINGTON

1
!

LE MATRIX: SOIL ' , . DATE SUBRITTED: 04-13-90
0 # 2371.04 DATE EXTRACTED: 04-17-90
0D REF.: SWB44-8270, EPA METHODOLOGY DATE ANALYZED : 08-26-90
ECT: EARTH CITY
PLE ID: COMP. 2

:i

o

DET. RESULTS » DET. RESULTS
IMIVOLATILES " LIMIT (ug/Kg)  SEMIVOLATILES - LINIT (ug/Kg)
‘lm 660 ND ACENAPHTHENE 660 ND
2-CHLORDETHYL)ETHER 660 ND 2,.4-DINITROPHENOL 3200 ND
2 4L ORGFHENOL 660 . ND 4-NITROPHENOL 3200 - ND
1DICHLOF\DBENZENE 660 ND DIBENZOFURAN 660 ND
DICHLORDBENZENE : 660 ND 2,4-DINITROTOLUENE 660 - ND
. ZNZYL ALCOHOL 660 ND 2,6-DINITROTOLUENE 660 ND
DICHLOROBENZENE 660 ND DIETHYLPHTHALATE 660 _ND
+ SE THYLFHENOL 660 ND 4-CHLOROPHENYL-PHENYLETHER 660 ND
_ [S(2-CHLOROISOFROFYL)ETHER 660 ND FLUORENE 660 ND
ETHYLFHENOL 660 ND 4-NITROANILINE - 3200 ND
rilzraoso DI-n~-FROFYLAMINE 660 KD 4,6-DINITRO 2-METHYLPHENOL 3200 ND
. MMACHLOROE THANE 660 ND N-NITROSGDIPHENYLARINE(1) 660 ND
L ITROBENZENE 560 ND 4-BROMOFHENYL-FHEMYLETHER 660 ND
FHORONE 660 ND HEXACHLOROBENZENE 660 ND
r P31 TROFHENOL 660 ND FENTACHLORDFHENOL 660 ND
: +4-DIMETHYLFHENOL . 640 ND FHENANTHRENE 660 30 J
201C ACID 3200 30 J  ANTHRACENE 660 ND
(2-CHLOROETHOXY )METHANE 640 ND DI-N-BUTYLFHTHALATE 660 50 J
S -DICHLOROFHENDL 660 ND FLUGRANTHENE 660 so0  J
4-TRICHLOROEENZENE 660 ND FYRENE 660 30 3
iHTHALENE 660 ND BUTYLBENZYLPHTHALATE 660
'HLOROANILINE 660 ND 3.3-DICHLOROBENZIDINE 132
:(ACHLOROBUTADIENE 660 ND BENZD (A)ANTHRACENE 860
HLORO-3-METHYLFHENOL . 660 ND BIS(2-ETHYLHEXYL)PHTHALATE 660
r-JRETHYLNAPHTHALENE . 460 10 J  CHRYSENE 660
XACHLOROCYCLOPENTADIENE 660 ND DI-N-OCTYL PHTHALATE 660
s 6~TRICHLOROPHENOL 660. ND BENZO(B)FLUORANTHENE 460
,S-TRICHLDROPHENOL . 3200 ND BENZO (K)FLUDRANTHENE 460
[; HLORONAPHTHALENE = 460 . ND BENZO(A)PYRENE 660
J=NITROANIL INE A 3200 ND INDENO(1,2,3-CD)PYRENE 860
ETHYLPHTHALATE 660 ND DIBENZ (A H)ANTHRACENE 460
r FENAPHTHYLENE 660 ND BENZO(G,H,I)FERYLENE 660
'h:_ ITROANILINE . 3200 ND
i& @A/0C SURROGATE RECOVERIES
'F“OBEN7CNE-dS(23-120) ' 74%  2-FLUOROBIFHENYL(30-115) 79% TERFHENYL-d14 (18-137) 9%
- J-NOL-d5 (24-113) 89% 2-FLUOROPHENOL (25-121) 70% 2,4,6-TRIBROMOFHENOL(19-122) 91X

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCINTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK A3 WELL AS SANMFLE

SURRGBATE RECIVERY QUTSIDE OF OC LIMITS

; -_-j ie.f
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany Suite "C” o« Broken Arrow, OkIahoma 74012 . 918-251-2858

CLIENT: DAMES & MOORE REPORT: 23T71.0SMT
11701 BORMAN DRIVE _

ST. LOUIS, MISSOURI 63149 : DATE: 0S5-03-90
ATTN: DAVE PURINGTON o :

SAMPLE MATRIX: SOIL ' S '
SWLO # 2371.05 :

DATE SUBMITTED: 04~13-90

PROJECT: EARTH CITY

SAMPLE ID: COMP. 1

1*4!.1!1

DET. , : DATE METHOD

PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE

TOTAL CYANIDES ' 1.0 ug/Kg ND 04-27-30  SM 412D
TOTAL METALS

—ARSENIC 2.0 mg/kg 5.89 04-25-90  SW 7060
EAD 0.6 mg/kg . 13.6 04-19-9Q0  SW 7421
MERCURY 0.1 mg/kg - ND 04-18-90 SW 7471
SELENIUM 0.4 mg/kg ND 04-24-9Q0  SW 7740 °
HALLIUM 0.4 mg/kg ND 04-19-90  SW 7841
NTIMONY 6.0 mg/kg ND 04-19-90  SW 6010
BERYLLIUM 1.0 mg/kg ND 04-19-90  SW 6010
—==ZADMIUM 1.0 mg/kg ND 034-19-90  SW 6010
CHROMIUM 1.0 mg/kg 18.1 04-19-%0  SW 6010
COPPER 2.0 mg/kg - 22. 04-19-9Q0  SW &010
. &NICKEL 2.0 mg/kg 18.3 04-19-90  SW 6010
SILVER 2.0 mg/kg ND 04-19-90  SW 6010
lrszc 2.0  mg/kg 62.4 04-19-90  SW 6010

"VD = NOT DETECTED ABOVE QUANTITATION LIMIT
ISW = TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION #SWB464,
THIRD EDITION, NOVEMBER 1986
SM = STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER,
I 16TH EDITION, 1985
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C” « Broken Arow, Oklahoma 74012 « 918-251-2858

-.
LCLIENT: DAMES & MOORE, INC. REPORT: 23I71.0ST
J 11701 BORMAN DRIVE :
| I ST. LOUIS, MO 43149 DATE: 05-03-90
ATTN: DAVID FPURINGTON
-
{ SAMPLE MATRIX: SOIL '
’ SWLO # 2371.05
- DATE SUBMITTED: ©4-13~90
i PROJECT: EARTH CITY
—' SAMPLE ID: COMP. 1
7' DET. DATE DATE METHOD
RAMETER LIMIT  UNIT RESULTS __EXTRACTED _ANALYZED REFERENCE
TaL EXTRACTABLE HYDROCAREONS
_GASOLINE 1.0 mg/kg  ND 04=~15-90  04=-21-90 GC/FID
SIESEL 1.0 mg/Kg  ND 04-~19-90  04-21-90 GC/FID
ROSENE 1.0 . mg/Kg ND . 04=19-90 04-21-90 GC/FID
-4 1.0 mg/kg ND 04-19-90 04-21-90 GC/FID
=AFTHA S 1.0 mg/kg ND- 04-19-90 04-21-90 GC/FID
_IkNKER C/#6 FUEL OIL 1.0 - mg/Kg  ND 04~-19-90  04-21-90 GC/FID
SCELLANEOUS (1) 1.0 mg/kKg 5.1 04~19-90  04-21-90 GC/FID

@Aa/GC _SURROGATE RECOVERY

NAFPHTHALENE 95%

) sen' mm'’ h.i man ' hi

[y
~
|

= ANALYSIS SHOWS MISCELLANEQUS PEAKS WHICH CANNOT EE IDENTIFIED AS
ANY SFECIFIC FATTERN. THE RESFONSE FACTOR FOR DIESEL WAS USED.
NOT DETECTED ABOVE QUANTITATION LIMIT

COMPOUND FOUND IN BLANK AS WELL AS SAMPLE

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
UNARELE TO QUANTITATE DUE TO MATRIX INTERFERENCE

o

W nn
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ESTIMATED VALUE:

IENT: DAMES & MOORE, INC. REPORT:
11701 BORMAN DRIVE
ST. LOUIS, MO 63149 DATE:
ATTN: DAVID PURINGTON
SAMPLE MATRIX: SOIL
SWLO # 2371.05
DATE SUBMITTED: 04-13-90
DATE EXTRACTED: 04-27-90
DATE ANALYZED:  05-02-50
FROJECT: EARTH CITY
METHOD REFERENCE: SW846-8150, EFA METHODOLOGY
SAMFLE 1D: COMP. 1 ' :
RESULTS REFORTED IN ug/Kg OR Farts Fer Billion
DET. i
ERBICIDES LIMIT UNIT RESULTS
2,4-D 8O.0 ug/kg ND
,8,5=TF (SILVEX) 10.0 ug/Kg. ND
@A/QGC_SURROGATE RECOVERY
2,4,5-T (10-98) 99 .47
D = NOT DETECTED AEOVE QUANTITATION LIMIT

SOUTHWEST LABORATORY OF OKLAHO.MA, INC.

1700 W. Albany .« Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

2371.05H

05-03-20

CONCENTRATION BELOW LIMIT OF GUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE
SURRQGATE RECOVERY OUTSIDE OF QC LIMITS
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SOUTHWEST LABORATORY OF OKIAHOMA, INC.

1700 W. Albany « Suite "C" + Broken Arrow, Oklahoma 74012 « 918-251-2858
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ENT:

DAMES & MOORE, INC.
11701 BORMAN DRIVE

ST. LOUIS, MO 43149

REFORT: 2371.05F

DATE: 05-03-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: SOIL

SWLO # 2371.035

DATE SUBMITTED: 04-13-90
DATE EXTRACTED: 04-17-90
DATE ANALYZED : 05-02~90

METHOD REFERENCE:

SAMPLE ID: COMP. 1

SW8446-8080, EFA METHODOLOGY
PROJECT: EARTH CITY

RESULTS REPORTED IN ug/Kg CR Farts Fer Rillion (FFE)

PESTICIDES/PCB'S DETECTION LIMIT RESULTS
ALFHA=BHC 21.2 ) ND
BETA-BHC 21.2 ND
GAMMA-BHC (LINDAKE) 21.2 . . ND
DELTA-BHC 21.2 ND
HEFTACHLOR 21.2 . ND
ALDRIN 21.2 ND
HEFTACHLOR EFOXIDE 21.2 ND
ENDOSULFAN I 21.2 ND
4,4-DDE 21.2 . ND
DIELDRIN 2.3 ' - HD
ENDRIN 2.3 ND
ENDOSULFAN I1I 2.3 ‘ ND
4,4-DDD 2.3 ND
ENDOSULFAN SULFATE 42.3 ND
4,4-DDT 42.3 ND
ENDRIN KETONE 42.3 , ND
METHOXYCHLOR 211.6 * ND
ALFPHA-CHLORDANE 211.4 ND
GAMMA-CHLORDANE 211.46 ND
TOXAFHENE 423.3 : ND
AROCHLOR-122 211.6 ND
AROCHLOR-1232 211.6 C ND
AROCHLOR-1242 211.6 ' ND
AROCHLOR-1016 211.6 ND
AROCHLOR-1248 211.6 ND
AROCHLOR-1254 423.3 ND
AROCHLOR-1260 423.3 ND

9A/8C SURROGATE RECOVERIES

"DIBUTYLCHLORENDATE (24-150) 102%

w ou o

NOT DETECTED AROVE QUANTITATION LIMIT
ESTIMATED VALUE:
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE
SURRCGATE RECOVERY OQUTSIDE OF aC LIMITS

CONCENTRATION BELOW LIMIT OF QUANTITATION



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

; IR

ES % MOORE, INC. . . REFORT: 2371.0SB
1701 BORMAN DRIVE : , ‘
~ LOUIS, MD 43149 DATE: 05-03-90
iN: DAVID PURINGTON :
“PLE MATRIX: SOIL - DATE SUBMITTED: 04-13-90
0 # 2371.05 DATE EXTRACTED: 04-17-90
THOD REF.: SW846-8270, EFA METHODOLOGY DATE ANALYZED : 04-26-90
R0JECT: EARTH CITY
lJPLE ID: COnmF. 1 o : )
: DET. RESULTS DET. RESULTS
4 IVOLATILES © LIMIT (ug/Kg) - SEMIVOLATILES LINIT (ug/Kq)
"lENcn. 460 ND ~  ACENAPHTHENE 440 ND
IS (2-CHLOROETHYL)ETHER = 660 ND 2,4-DINITROPHENOL 3200 ND
SHLOROFHENOL 640 ND 4-NITROFHENOL 3200 ND
l—.ﬂ-DICHLOROPENZENE . 460 ND DIRENZOFURAN 4460 ND
<3-DICHLOROBENZENE 660 ND 2.4-DINITROTOLUENE 660 ND
CTNZYL ALCOHOL 660 ND 2.6-DINITROTOLUENE £60 ND
. P-DICHLORUBENZENE 460 ND DIETHYLPHTHALATE 460 ND
METHYLFHENOL ' 680 ND 4-CHLOROPHENYL~PHENYLETHER 460 ND
+25{2~CHLOROISOFROFYL )ETHER 440 ND FLUCRENE - 640 "ND
AETHYLPHENOL ' 660 ND 4~NITROANILINE 3200 ND
ITROSO-DI-n-FROFYLAMINE 460 ND 4,6-DINITRO 2-METHYLPHENOL 3200 ND
EXACHLOROETHANE 660 ND N-NITROSODIFHENTLAMINE(1) 660 ND
TROEENZENE ' 660 ND 4-BROMOFPHENYL-PHENYLETHER 640 ND
I.EF-HGRONE 660 ND HEXACHLORDBENZENE 660 ND
S2-NITROFHENOL 660 ND FENTACHLOROFHENOL 460 ND
‘—2md-DIMETHYLFHENOL 640 ND PHENANTHYRENE 660 ND
'TNLDIC ACID 3200 ND ANTHRACENE ' 460 ND
3(2-CHLOROETHAXY )METHANE 640 NE DI-N-BUTYLPHTHALATE 440 ND
, 2.9-DICHLOROFHENOL 660 ND FLUORANTHENE 660 . 30 J
2,4-TRICHLORORENZENE = 440 ND PYRENE 660 30 J
!-PHTHALENE 660 ND BUTYLBENZYLPHTHALATE 460 ND
~CHLOROANILINE 660 ND 3,3~DICHLOROBENZIDINE 132 ND
¢ ™XACHLOROBUTADIENE . 460 ND BENZO(A)ANTHRACENE 460 ND
I_CHLDRO-S—METHYLPHENOL 660 ND BIS(Z2-ETHYLHEXYL)PHTHALATE 660 ND
®-METHYLNAFHTHALENE =~ = = 460 ND CHRYSENE 640 ND
« —MEXACHLOROCYCLOFENTADIENE 460 ND DI-N-OCTYL FHTHALATE 660 ND
l_d,é—TRICHLOROPHENOL 660 ND BENZO (B)FLUORANTHENE 660 ND -
2 4, 5-TRICHLOROPHENOL 3200 ND BENZO (K )FLUORANTHENE 6460 ND
2-CHLORONAPHTHALENE 660 ND BENZO(A)PYRENE 660 ND
‘NITROANILINE 3200 ND INDENO(1,2,3-CD)PYRENE 640 ND
l,_'METHYLF‘HTHALATE 660 ND DIBENZ(A;H)ANTHRACENE 460 ND
ACENAFHTHYLENE 660 ND BENZO(G,H,I)PERYLENE 660 ND
. I‘:NITRDANILINE : 3200 ND ‘ :
(s _ 0A/GC_ SURROGATE RECOVERIES
TROBENZENE-dS{23-120) 72% 2-FLUOROBIFHENYL(30-115) 78% TERFHENYL-d14 . (18-137) 84
: HENOL-d S (24-113) 84: 2-FLUOROFHENQL (25-121) 67% 2,4,4-TRIBROMOFHENOL(19-122) 89%

T DETECTED AROVE QUANTITATION LIMIT )

TIMATEZD vaLUE: CCNCENTRATION BELOW LIMIT CF QUANTITATION
ALYTE DETECTED IN BLANK 45 WELL AS SAMFLE

SURRDGATE r\ECC‘aEn. DUTSIDE OF GC 1LINMITS
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

ANALYTICAL REPORT

DAMES & MOORE A REPORT: G2698

11701 Borman Drive .

St. Louis. Missouri 63149 .
: REPORT DATE: 04/30/90

SWLO IDENTIFICATION

'SAMPLE NO. : 2371.01 - 2371.05
DATE RECEIVED: 04/13/90

:

DESCRIPTION ~ PARAMETER RESULTS

METHOD BLANK 04/19/80 ANTIMONY L <6 mg/Kg
METHOD BLANK 04/19/90 "BERYLLIUM <1 mg/Kg
METHOD BLANK 04/138/90 CADMIUM - <1 mg/Kg
METHOD BLANK 04/19/90 CHROMIUM - <1 me/Kg
METHOD BLANK 04/19/80 COPPER <2 mg/Kg
METHOD BLANK 04/19/90 NICKEL ' <2 mg/Kg
METHOD BLANK 04/19/90 SILVER : <2 mg/Kg

METHOD BLANK 04/19/90 ZINC - <2 mg/Kg-
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LIENT:

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany Suite "C" « Broken Arrow, Oklahoma 74012 o 918-251-2858

DAMES & MOORE, INC. ' ’ REPORT: G62698.2
11701 BORMAN DRIVE '
ST. LOUIS, MO 63149 DATE: ©05-03-90

ATTN: DAVID PURINGTON

SAMFLE MATRIX: SOIL ,
SWLO # METHOD BLANK

DATE EXTRACTED: ©04-27-90

DATE ANALYZED: 0S=-02=-90

PROJECT: EARTH CITY o

METHOD REFERENCE: SWB46-8150, EFA METHODOLOGY

SAMFLE ID: - METHOD BLANK ' o -

RESULTS REPORTED IN ug/kg OR Farts Fer Billion

DET.
—4ERBICIDES — LIMIT UNIT RESULTS
,4-D 8.0 ug/ikKg- - ND
+4,5-TF (SILVEX) 10,0 ug/kg ‘ ND

-@A/3C SURROGATE RECOVERY

2,4,5-T (10-98) 45.2%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS




~ SOUTHWEST LABORATORY OF OKLAHOMA, INC.

-I 1700 W. Albany o Suite "C" « Broken Arow, Oklahoma 74012 « 918-251-2858
"l.IENT: DAMES & MOORE, INC. REFORT: 62698.3
11701 BORMAN DRIVE

ST. LOUIS, MO 43149 | DATE:  05-03-90
ATTN: DAVID PURINGTON

SAMPLE MATRIX:. SOIL .

SWLO # METHOD BLANK

DATE EXTRACTED: 04-17-90

DATE ANALYZED : 05-02-90

METHOD REFERENCE: - SW844-8080, EFA METHODOLOGY
FROJECT: EARTH CITY

SAMFLE ID: METHOD BLANK

RESULTS REFORTED IN ug/Kg OR Farts Per Billion (PPE)

PESTICIDES/PCB'S = DETECTION LIMIT RESULTS
ALPHA-EHC . 16.0 - ND
BETA-EHC 16.0 ND
GAMMA=-EHC (LINDANE) 16.0 ND
DELTA-EHC _ 16.0 ’ ND
HEFTACHLOR ‘ 16.0 ND
ALDRIN 16.0 . : ND
HEPTACHLOR EPOXIDE 16.0 ~ND
ENDOSULFAN 1 16.0 MD
4,4-DDE 16.0 ' ND
DIELDRIN . 32. : ND
ENDRIN 32. - ND
ENDOSULFAN II ‘ 32.0 . ND
4,4-DDD ' 32. : ND
ENDOSULFAN SULFATE 32. ND
4,4-DDT o 32.0 ND
ENDRIN KETONE 32. ND
METHOXYCHLOR - 160.0 , ND
ALPHA~CHLORDANE , 160.0 ND
GAMMA-CHLORDANE . 160.0 ND
TOXAPHENE 320.0 ND
AROCHLOR-122 160.0 ND
AROCHLOR-1232° 160.0 ND
AROCHLOR-1242 160.0 ND
AROCHLOR-1014 160.0 ND
AROCHLOR-1248 160.0 ‘ ND
AROCHLOR-1254 320.0 : ND
AROCHLOR~-1240 320.0 ND

8A/QC SURROGATE RECOVERIES

DIRBUTYLCHLORENDATE (24-150) - 24%

ND = NOT DETECTED ARCVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

X = SURROGATE RECOVERY OUTSIDE OF QC LIMITS
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' 1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858
"IMES & MOORE, INC. | N REFORT: 52498.4
—{01 BORMAN DRIVE . : S
. LOUIS, MO 63149 : DATE: 05-03-90

TN: DAVID PURINGTON

PLE MATRIX: SOIL : -

-4 0 # METHOD BLANK . DATE EXTRACTED: 04-17-90
TH0D REF.: SWB446-8270, EPA METHODOLOGY DATE ANALYZED : 04-26-90
3JECT: EARTH CITY

FLE ID: METHOD BLANK

-

—

: DET. RESULTS DET.

RESULTS
MIVOLATILES - LINIT (ug/Kg) SEMIVOLATILES LIMIT (uq/Xg)
. ENOL A 660 ND ACENAFHTHENE 660 ND
13 (2-CHLOROETHYL)ETHER 660 ND 2,4-DINITROFHENOL 3200 ND
—CHLORCFHENOL YY) ND 4-NITROFHENOL 3200 ND
3-DICHLORCEENZENE 660 ND DIRENZOFURAN 440 ND
~DICHLOROEBENZENE 660 ND 2,4-DINITROTOLUENE 640 ND
NZYL ALCCHOL 660 ND 2,4-DINITROTOLUENE 640 ND
—2-DICHLOROBENZENE 660 ND DIETHYLPHTHALATE 640 ND
1ETHYLFHENOL &60 ND 4-CHLOROPHENYL-PHENYLETHER 660 ND
S(2-CHLORBIZOFROFYL)ETHER 660 ND FLUORENE : 640 ND
—1ETHYLFHENOL 660 © ND . 4-NITROANILINE. 3200 ND-
NITRCSG-DI-n-FROFYLAMINE 660 ND 4,6-DINITRO 2-METHYLPHENOL 3200 ND
“l'.(ACHLORDETHANE o 660 ND N-NITROSODIPHENYLAMINE (1) 640 ND
W TROBENZENE 4 660 ND 4-BROMOFHENYL-FHENYLETHER 6460 ND
_ 'PF‘HORDNE 450 ND HEXACHLOROBENZENE 640 ND
- I.\iITROF'HENOL , 660 ND PENTACHLOROEHENOL 660 ND
4=-DIMETHYLFHENOL 660 ND PHEMANTHRENE 640 ND
+—=Z0IC ACID 3200 ND ANTHRACENE - 640 ND
g 3(2-CHLOROETHOXY)METHANE 680 “ND DI-N-BUTYLPHTHALATE 660 ND
I'J-DICHLORDF'HENOL 660 ND FLUORANTHENE 660 ND
. «2.4-TRICHLOROBENZENE - 460 ND FYRENE - 460 ND
*HTHALENE 660 ND BUTYLEENZYLPHTHALATE 660 'ND
l-:HLOROANILINE 460 ND 3,3-DICHLOROBENZIDINE 1320 ND
XACHLOROBUTADIENE 660 ND BENZO (A )ANTHRACENE 660 ND
4 “TZHLORO-3-METHYLFHENOL. 660 ND BIS(2-ETHYLHEXYL)PHTHALATE 640 ND
1ETHYLNAFHTHALENE 660 ND CHRYSENE 660 ND
I-KACHLDRDCYCLOF'EHTADIENE 660 ND DI-N-OCTYL PHTHALATE 660 ND
4— 8 ,6=-TRICHLOROFHENOL - 660 ND BENZOQ(B)FLUORANTHENE 660 ND
1, 5~-TRICHLOROFHENOL 3200 ND BENZO (K ) FLUORANTHENE 660 ND
IEHLORONAF'HTHALENE 460 ND BENZO(A)PYRENE 660 ND
. TENITROANILINE 3200 ND INDENG(1,2,3-CD)PYRENE 660 ND
1ETHYLFHTHALATE 440 ND DIBENZ(A,H)ANTHRACENE 660 ND
ENAF‘HTHYLENE : 660 ND BENZO(G,H,I)PERYLENE 660 ND
NITROANILINE 3200 ND N '
4 —
I’ _ 8A4/QC SURROGATE RECOVERIES
d...— .
"ROMENZENE-dS(23-120) 65% 2-FLUOROKIPHENYL(30-113) 44% TERFHENYL-d14 (12-137)
‘I-'NOL-d»S (24-113) 76% 2-FLUOROPHENOL (25-121) 42% 2,4,4-TRIBROMOFHENOL(19-122
4. —

MOT DETECTED AEQUE QUANTITATION LIMIT
AI_ E5TIMATED VALUE: CONCENTRATION BELOW LINIT OF QUANTITATION
45 = ANALYTE DETECTED IN ELANK &5 WELL AS SAMFLE

.— BURROGATE RECOVERY OUTSIDE OF QC LIMITS

[T

65%
£8%
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LOCATION OF BORING

DATUM

. ELEVATION

108 NO.

G735 002

CULIENT

LOCATION

DRILLING METHOD:
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SHEET

SAMPLING’ METHOO:
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WATER LEVEL

TIME
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DATE

DATE

CASING DEPTH
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rire___SAND .

concreTe car, (eSS W (CIrCLE oiE)

HEICHT OF WVELL CASING ASOVE GROUNO
FEET.

PROTECTIVE CASING? (JES) M0 (CIRCLE ONE)
NEIGHT ABOVE GROUND FEET

WEXING CAP Qes) M (CIRCLE ONE)
TYPE OF UPPER BACKFILL (oM oN .
BOREHOLE DIAMETER ot INCHES.

OEPTH TO GROUND WATER - FEET. %

TOTAL OEPTH OF BOREMOLE [5 FEET. &

_TYPE OF LOWER BACKFILL, Al Z.A .

pire maremia__ P V.C
STREEN mﬁx:&ﬂL—.

% (CEPTH FROM GROUND SURFACE)

MONITOR WELL INSTALLATION DETAILS .

Dames & Mocore
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APPENDIX F
Groundwater Field Measurements



MONITORING WELL'FIELD»DATA SHEET

Field Personnel ~ Job No. [999Y3- ooz
D. ’Pu/,,:)‘;aa : Location &, 7 ('."(‘_', Mc
J. Dec'k ' ' Well No. Moo - /07

‘Date Apf.‘l (C', /199 6

Total Well Depth (from top of casing) - 2772.3 feet

Depth to Water Surface (from top of casing) [ 8 S 8 feet

‘ ’ )
Height of Water Column 8 72 feet
Volume of Water Column (height x 0.163) , /a5/ ga'llons
Well Specific | Temperature pH
Volumes Conductance : )
Purged
Units M ko A F | standard units
1 ' _ - _ .
/O &) C3.9 WAL
2 | “ . .
172 €3.3 7-c¢
3 , -
7 cl.8 /- ¢S
. — _h ,
1Y 1 €2.0 07
- ,
6
: 7
)
8
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MONITORING WELDL FIELD DATA SHEET

Field Persdnhel
D' ?Ufl.;\t“é" ‘
m‘ Swé.'LSO'\ -

Total Well Depth (from

Depth to Water Surface
Height of Water Column

~Volume of Water Column

Job No. [9943- O¢y2

- 1 Location &, L O fAr Mo

top of casing)

Well No. Moy - | OJ

pate _Ap( (7, (790

Z G- 2» 'feet

(from top of casing) AC. 1T feet

(height x 0.163)

C;-é 3 feet

/- ©O8 gallons

Well Specific Temperature pH
Volumes Conductance o
Purged
Units 7%5((?&4&05 o5 standard units
: 7 5¢ 5¢.9 7.3¢
2
G4 53-3 7-37
959 5.2 2.2¢
¢ Fs5¢ 53. [ .25
° G¢s 52.7 2 2¢
6 ' |
2
8
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MONITORING WELL FIELD DATA SHEET
 Job No. [F9GY3- ©O2_

Location é}mﬂ C, é_.’, Me

_ﬁell No._ M) - [Oé
pate _Apcj () (570

[ 8. ¢ feet

Field Personnel

l ’PUutrN(;’?o.;)«
M. Scocason -

Total Well Depth (from top of casing)

Depth to Water Surface (from top of :c‘as_ing) (1.972 feet
Height of Water Column L G. "/;O! feet

Volume of Water Column (height x 0.163) /. O& gallons

Well ‘Specific Témperature pH
Volumes Conductance ’ )
Purged

Units WWtrwhkoi o/? standard un;ts
& 95 A<eNe. 700

5 ]
c77 5¢. ¢ .05

3 - - 5
G 77 54.79 - QG

5

6

7

8
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Field Personnel

MONITORING WELL FIELD DATA SHEET

D. ’Pu{.' v\Ad‘I'DA
/h' SL&)K’\SQ.\

e e e -

Job No. (G943- 002

Location& . 7 Cflfw./PTOA

Well No. MuJ - /OL/

. Date AP{ / /'7, /%C'

Total Well Depth (from top of casing)

Depth to Water

Surface (from top of casinhg) 1. 271 feet

Height of Water Column

Volume df Water Column

(height x.0.163)

7- [ 3 feét

ﬁ 9‘/ galloﬁs~

Well Specific Temperétufe pH
Volumes Conductance
Purged )
Units. 441<rtﬁ«u¢§ ozj-' standard units
1 | .
| (25 GO ¢ ¢ 89
5 .
2¢ ) 567 7700
3 ' A ‘
(303 5¢. 3 703
! (20S Sy .o
5
(232 57¢ € s
6
7
8




MONITORING WELL FIELD DATA SHEET
Job No. |79 43-0o0z

. Location €. A C. é.., Mo

. Well No. ML - (OS5

FieldAPersonnel

D. 2&! iy \‘/'b —\.

—3' p2c~£ \

Total Well Depth (from top of casing)

Date _[p, | [€ /796

Z Z. 3 'feet

Depth to Water Surface (from top of casing) [O 35S  feet

Height of Water Column

Volume of Water Column (height x 0.163)

7. 05 feet

/.15 gallons

| Well Specific Temperéture pH
Volumes Conductance .

Purged 7
Units e "C'rb.‘V\l\o'S o standard units
' Q85 5¢.7 S. 74
: /3G 7 56-¢ €. 7%
i (304 265 C g3
) (7€ 564 | €. 7¢
> | 1ac7 55.7 £. g2
S 1392 56-0 € g9
" 1328 | 557 | €%
8 -
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MONITORING WELL FIELD DATA SHEET

Field Personnel

| ”D ?Ur.'a_‘r/'a,\

Job No. /9943-c02

" Location & 7 C/{;,' MNo

’K- ’pp;é\s ' Well No. JI(A ) - /OG
pate _Apil 16 /770
Total Well Depth (from top of casing) | ] . 3 feet
Depth to Viater Surface (from top of c_ésing) CI SE feet
Height of Water Column 7 72 feet
Volume of Water Column (height % 0.163) [ 25 gallons
Well Specific Temperature pH
Volumes Conductance
Purged
Un;'.ts /Vf-(r‘omtms OF_ standard units
1 .
/1S3 S2¢ €. €7
2
{/ Eé 5;) o . €o
3
(222 520 €.€o
4
(2737 54 J £ 62
5 . .
1225 5. 2 <. Er
p -
7 \
8
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MONITORING WELL FIELD DATA SHEET

HE
L ]

Field Personnel _ Job No. [994/3-002
rb. ?Ur:\ .‘/‘27» “Location &,.7% C‘(\", MO
T Pe t ) well No._ NGO -/0D

pate p, (|, /9F0

Total Well Depth (from top of casing) [ 2. 5 feet
Depth to Water Surface (from top of casing) 5.02 feet

-

Height of Water Column : : /268 feet
Volume of Water Column (height x 0.163) - /- 77 gallons
Well Specific Temperature pH
Volumes . Conductance
—_— Purged .
. ‘ Units | _ — standard units
-. Mhiciom l\u s ’ ° r

[[ '1 /0O¢ 533 2./4/
[IJ 2 785 5.3 | 20
787 so.y | <o
975 0.9 & 93

r-vw—-].
W

F W NN



03
o
10:
g
R

RTVENT OF NATURRL "Rl
efferson Cily, Missourl 65102

2010 Missourt Bivd,

P.O. Box 1368

=TSO

MENMORANDUM

Date:  October 2, 1980 - ' FATR AT RN
To: Bob Schreiber | - : LE "'.'“‘-fﬁ N
From:  Burt McCullough . . CCCTC 139
. Subject" Westlake Landfill o ’ *-«-,,_T_'\“,A.,'T"‘ -

LN c \r-n.u--m hoirlaTed - Y

‘e @ eewwmaccas

Westlake Landfill, located in Bridgeton Missouri (St. Louis County) has been

.the subject of recent inquiry. This landfill.began operation prior to state

regulation. As far as our records show, this landfill first opened in the
wid-1960's. Part of the landfill lies in an old quarry and part of the land-
£fill lies in the Missouri River floodplain, approximately 1) miles from the
tiver. Witnesses to this operation, when the area of the landfill which lies
in the floodplain was in operation, note that the £ill area was often actually
beneath the level of the water table. According to file materials fronm
Missouri Geological Survey, it is "highly probable that leachate from the
landfill is entering the waters of the Missouri River. . . " Leachate from

the old quarry area of the landfill is collected and hauled to MSD treatzent
plants. Construction of onsite treatment facilities is underway. About 48,000

‘gallons of leachate per day is currently being collected.

Aside from normal landfill materials, there are themical industrial wastes and
radiologically contaminated materials deposited in this landfiil. The chenical
wastes, that we know of, include about 4,000 tons of residues from the produztion
of insecticides and herbicides. These pesticide wastes were deposited byv

Chevron Chemical Company. Also included in the chemical wastes are waste
materials from ink manufacture and from the manufacture of glue. Among the
chemical wastes that we know of in Westlake Landfill are: :

waste ink pigments olly sludges
esters , alcohols insecticides
halogenated intermediates aromatics
oils wastewater sludges

heavy metals asbestos herbidices

Besides chemical hazardous wastes, in Westlake Landfill, there are radiocactive
wastes. During early 1973 Cotter Corporation buried radiocactive Barium

Sulfate Slag material and radiologically contaminated building rubblg. There
are approximately 9,000 tons of this material which contain about.-74 tons

of natural Uranium. In October, 1977, an aerial radiological survey was done to
determine the location of the burial of this contaminated material. The report
from this survey indicates that there are two burial sites. One is in the
center of the old quarry area, and the other is on the edge of the floodplain
area which borders adjacent farmland. The U.S Nuclear Regulatory Commission

has contracted Radiation Management Corporation to do extensive on-site

"radiological surveys which include groundwater analysis. core sampling, test

boring, and other tests as deemed necessary. The NRC-has given DNR verbal

seph P. Teasdalz Governor Division of Environmenta! Suclity

fred A Lcfser

Director ‘ Robert J. Schreiber Jri., P.E. Director

" Exhibd 19- B
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Westlake Landfill continued
Page 2

October 2, 1980

To: Bob Schreiber

permission to utilize the monitoring wells which Radiation Management
Corporation will be digging, in order that DNR may test for the presence of
chemical hazardous wastes.

There is little known about what went into Westlake Landfill prior to State
regulation. Analysis needs to be done to determine: 1) what wastes are
deposited in Westlake Landfill, 2) if any of these pollutants are leaving
the landfill via groundwater, and 3) what threat does Westlake Landfill pose
to drinking water  supplies.

cc: TFred Lafser
Ron Kucera
* Jim Long -
Robert Robinson
Bob Miller
Tom Doan
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3.600 St. Louis County RECEIve:
test Lake Tomolition Landfill : NUV 2 1977

fctober 31, 1977 o oy or
- . ‘lD‘MNIAuummgn

Mr. ¥illiam Cannev

Wegt Yake Lanf1ll, Inc.
ft. 1, Box ¢
Bridratoa, Y £3044

Dear Mr. Cenney:

This is to £51lov up on the insmectisn of the Yest lake Demolition
Lanlf41]1 ~r “etotar 4, 1977, hv 3 rarvasent-tive of the dssouri
Dcn~-~--—‘_:? Yiaruval Aasourceey A3 a pa~nle of phis {rencction,
the follenin~ unecatrisfactory f2atures ara noted and recormendations

for their ccrreoction are riven.

UISATISFACTANY FrATUPIC

1. Yon-dermolition landfill waste includinz wastes not even
accentable at sanitary landfills were beins deposited at
the demolition landfill site,

2, Routine technigues of spreadirs and corpactin? the demolitiors
“wastes were not being practiced.

COMIETTS AND LECOMTNDATIONS:

1. A considarable arount of naint sludee 4n S5 callon metal
druns had been disposed of on the site. It appeared that
the nmajoritv of the paint sludze had been mixed with soil
and had caused one area to be verv odorous and extremely
damp, YNeither the demolition er sanitary landfill should
be accerting any auantity of naint or other sludres. 1t
is understood that a small amount misht get into the landfill
undetected but, it was obvious thit a rood nortion of the sludge
ecould and should have been turne? amrav. “rmediate steps
must be taken to stop all incomise deposits of such materials
. ard to {rmadiatelv remove such =atorials when thev some how
" are dumped. (Section 82-4.91N (2) (A) of the Missouri Solid
‘Waste Rules and Regulations lists the tynes of materials to
- be zccented at a demolition landf1i1l. Enclosed is one conv

of the Mules and Regulations..

Exhibi+ 19-¢



3.600 -t
West L:a"e

Octoter 2

2.

T.ouis County
Tamnlition Laadfill

3. 1977

Asceptance of non-denotion wastes has been observed in the

past at the demolition landfill site. It is felt that it i3

a corbination of an 1nadequ:ée gi~n 14stin~ the wastes to be
acearte!, izadequeta inspection of lecads comine in and a willingnass
to accent such non~derolitinn matarials -then ther are on site.
ectier "7-£,717 (2) (C) 2 requiras that a list of wastes to be
accentet Lo ulu*l:w*‘ nr-‘naﬁ*1v at 1Y =2dte ertrances. o sien
vag oherrval at either entrance for the 2emplition lanifill., A

girn livtin~ tha vast2 tn be mccantal muct he erectad at all
entrances to the demolition landfill. A responsikle supervigon
should he located on site vho 1s willin~ to thorouchly inspect

every load that comes 1in and to reject all non-demolition materials.
Anyone caunht dumpinn non-demolition wastes should be foreces! to remove
such wastes to a proner disvesal facility. The combination of

: adviéin* nrosaective Hunnnré of vhat wastes are accented via the

landfill sinn alone with a resvon*i*le supervisor whe is knowledigzable
about vhat wastes can and cannot be acc ﬁtel should result {n 2
great veduction 1in non-demo;ition wastes being dumped at the dexrslition

landf{ll. ,

It was ohserved that the demolition naterials were being durped at
the tor of the workin~ face of the landf{ill and for the most part

. 817plv pushed over the edee of the face. Very little compactiom

was beings accompliched. It was understood that some bulky wastes
such as larrce concrete blockn and tree trunks cannot be compacted
but, the majority of the other demolitien wastes can be spread

and cormacted in layers around two feet thick on or near a 3 to 1 slope.

If possible, 1t 1is recommended that the Zdemolition wastes be durmed

at the base of workine face. ihether t%e wastes are dumped at the

top or base of the workin~ face, every effort -=ust be made to spread
&nd cempact the demolition wastes in‘lavers not to exceed two (2)

feet as ruch as practlcal from the standnoint of the size and shape

of the matarials. If a load {s observed containing large materials
that could hinder the proper cormaction of other demolitionm wastes,

14t ghoul” he dirmned vhere 1t can he more easily handled instead of
with the other wastes. Section 80-4.010 (12) (C) 1 requires that solid

" waste handling equipment shall be capvahle of :

4.

1. Sprezding end comﬁactin: the solid wastes accepted
in layers no more than two feet thick, when practiecal
from size and shape of the waste material, vhile confining

4t to the smallest practical area.
2. Compact the soltd waste to the smallest practical volume.

3. Place, spread and cormpact the cover uaterial as much as
practical. 3

An extensive salvage operation was being run at the demolition

!

' Ay -



"3.63" St. Louis County !
West Lake Denolition Landfill |
Page Three ;

R ; - .
- S [ N . - . .= ——

%7 -+ - --October 31, 1977 : PN e e o ,
Tte Lo fYa ‘i ‘ . LT . Toie S .
. g landfill mainly for the collection of metallic objec:s.
AT .. --It was understood that the salvaned materials are hopefully
s - renoved fron the site the some Jav thev are collected. The
- - <o % landfill rust be commended for tihe extensive salvagze opera-
o tion but, every effort aust be auvle to remove the salvaged
S~ TTa .o L L - naterial Jaily or to keeﬁ th2 neatly atored on site.
- 5. It was observe! that tHe rﬂQIi ! trelre (12) inches of weekly

cover material hal beenm arplizd 11‘ 132 heen properly cormacted
o any areas that have been Lrousut up to final srade should

Tt =T 777 contain f2inal cover consistiny of at least two feet of conpacted
..soil an! b2 properly seeded. o . .
If you ane any questions concerninu tre above corments and recommendations,
please feel free to ;ive us a call at our St. Louis Office. Reinspections
wvill b2 nmade to insute that any ‘non-demolition materials are not heing

BRI acceptei and the mater 1als accepted are being properly compacted.

| " APPROVE . _SURTITID BY:
%AAA& | See! ’7 fE‘"
- Bud atein . R

l ;- =—--- - Earl F. liolteraewe, ?.E.

“sms. .~ . Repional Administrator ; Epvirorneatal -nyineer I
wr o 2ci v 8te Louls REgicnal Cffice j St. Louis Regional Office
tvo. . ... Department of Nlatural Resource . Department of Natural Resources
It soos ' :
! - = H > - i .
;e Tt PRHJEBS/LS 2. ) o o ""“’"i"" -
H . ' i ;
f wemeeee .- £C: Earl Breadon ' ; . e e+
: 2337 Telegraph Road o X _ :
{ - -~ --..St. Louls, I i e e e
! St. Louis County Health Dgpartment : {
{ e e o co.sv - o L ek L
* - "‘ -~ DA L ._:.‘ 1
T 0L R A O R Pt L Lol | ‘/1' v

.




1o
MISSOURI DEPARTMENT OF NATURAL RESOURCES
DIVISION OF ENVIRONMENT?L-QUAUTY

 DEMOLITION LANDFILL SURVEEILLA‘NCE RECORD

lDate: [0-4-T77 Days/Week Open: é

I Name of Demolition Landfill: 1 He /
Permit No: _2/ 8703 ‘ _Countyi: Jf C,O‘Lu &Q Qu %

Jowe: Lpst Lake Tne,  operer: _Smt o greomen

Address:

Address

i

' l. Special Conditions and Approved Modifications ,
i

A. Arethere any special conditions or approved modmcatlons of the satisfactory compliance subsections of

l the rules and regulations? (e.g. impermeable barrier, hmlted excavation, exceptions to weekly cover re-

quirements) . ; _
—_— Yes __X,__ No

) I B. Is the demolition landfill operation in compliance with the specnal conditions or approved ‘modifications?
(if *‘No,” describe violations under “REMARKS.")

i
1

Yes o No
I 1. Check Types of Waste Accepted ‘ _ )
' " INDICATED ON REPORTED BY
PERMIT APPLICATION OPERATOR AS OBSERVED
I Demolition and construction waste .......c..ceeeceneanns
~ Brush and untreated wood waste ...............ceienenn. f
B T

Inert Plas}ics .........................................

i
2l W a L oanely|
OMHER WASTES (SPECIFY)

X | KKK

Iil. Remaining Life of Landfill

(tons, yards/day. week) - [%{o/&ﬂ‘ﬂ‘o\

B. Estimated volume of remaining landfill covered by approyed engineering plans.
af:re feet

A. Estimated average volume of compacted solid waste received.

15.058 — 11/76



_IV.-Satisfactory Cnmpliance Subsections Regulations 80-4. 010 _ .
© Check allsut .tions: SAT — Satisfactory; UNS — Unsatisfactory. (If necessa  escribe “UNS" violations N
under “Remarks.”) , . N

1
. ; .
IlON SATISFACTORY COMPLIANCE SUBS;CTION SATISFACTORY COMPLIANCE ) )
ABER OPERATING PROCEDURE SAT | UNS NUMBER QPERATING PROCEDURE SAT { UNS
1D WASTE ACCEPTED - (10) AESTHETICS (continued)
Routine sanitary landhill techmgues of spreading and compacting (10)CH Salvaged m'emls rem stnno aesthatically accep- X
solid waste shall be used as much as practicable to dispose of X i tadle manner. :
solid waste in 2 demolition tandfill, ) (11) COVER MATERIAL
:;ist_ ;1 -at:tes to be accepted shall be displayed prominently at X (1xen Twelve (12) inches compacted soil cover material applied lt least %
Site entrance. ‘ once every seven cafendar days.
S0LID WASTE EXCLUDED : . . QIXC)2 | Final cover of 3t least two (2) feet compacted soil aaphed on all
" | Aresponsible supervisor shall be present at the disposal ares at 7( ; completed areas. ><
all times when the area 15 open to receive waste. (12) COMPACTION
Excluded wastes deposited removed 10 an approved dispasal site. N (lZ)(é)ll TSahd waste spread in fayers oot b €xceed two (2) feet o muct s -
TE SELECTION — : ! practical. 7<
| Site accessibte by all-weather roads. ™S (12)c;1e Solid waste compacted to smatlest practical volume.
R QUALITY ' ' A2CNC | Cover matenial compacted as much as practical. ‘ gl
1 Surface water courses and runof! satisfactorily diverted from the " (12)(€)2 Equipment availabie and cperated to spread and compact the solid
fandfill. Demolition landfill construction and grading to promote x ' waste as received or at least when the accumulated waste resches ﬁ
l rapid surface water runoff without excessive erosion. : 200 cubic yards.
Decomposabie solid wastes deposited above predicted maximum x (12)(C)3 No solid waste disposed of in water where the water interfered with
water tadle. : spreading and compacting or where the water is causing a mos- 7(
LU ALITY : i guito problem.
No open burning without written permission from the agency hav- a3 s:”‘"
- ing jurisdiction. (13)en Fire extinguishers provided on all equipment
ONTROL (13)(C2)2 - Provisions for extinguisting fires 1n waste. equipment or Struc- L
Decomposition gases adequately vented to prevent danger to occu- . i tures.
parts of adjacent property. . (13%C)3 Scavenging prombited. ]
Gases vented to prohibit explosive or toxic accumulations. 54_ (13)(CH Controlled access himited to operating hours. )L
'RS ' . 3e)» Traftic control signs provided. \(
1 Vector control programs impiemented when necessary. M (13)(CH .Dust control adequate. ]
STHETICS . (10) uzcoans , <
l Litter colfected and compacted into cell be utitized daily. (10){CHA Records of complaints ang major prodlems.
Wastes easily moved by wind covered as necessary. \/ (14)(C)18 Records of dates of cover matenal application. ——
3 On-site vegetation and natural mindbreaks being utilized for litter ) (axee Records of vector control efforts. '
control and aesthetic appearance. - - "L (14)(C)10 Records of dust and litter control efforts. aul
(14)(C)IE Records of quantity of waste received.
(axcR Records of iocanon of general types i wastes ang depth of hil.

V. Operation Proceedmg in Accordance With Approved Engmeer Plans" (If “No,” describe violations under

“Remarks.”) X ﬁ No
V7 @t z’écelg 2 Lﬂmy. /&IW . '
AL

éé/°

l '
. i

42 LA el O78 la ' RLr LA &R

(Attach apld’ onal sheets as necessary. ' } ) . % " .
i
|

I SIGNATURE OF INVESTIGATOR
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{
TABLE I - Results of Ana]iysis, of Leachate From
Westlake Landfi;ll. Incorporated (1/23/78)

|
i
{
i

PARAMETER ': CONCENTRATION
1. pH (Std. Units) | 6.0
2. Specific Conductance (umhos/cm) 1 .. 3170
3. Alkalinity as Caco3 (mg/l1) ' 475
4. Acidity as CacOs (mg/1) o a1s
5. Total Solids (mg/1) | 4030
6. Suspended Solids (mg/1) ‘ 392
7. Volatile Suspended Solids (mg/l) 1 o , ;4723
8. G:ease. (mg/1) .'L 56
9. Chemical Oxygen Demand {mg/1) . 3820
10. Total Organic Carbon (mg/l) 1090
1l. Phenol (mg/l) » '1.02
12. Fluoride (mg/1) !’ 0.5
13. Chloride (mg/1) | o 330
14. Cyanide (mg/1) . <0.1
15. Kjeldahl Nitrogen as N (mg/1) f ~ 83.2
16. Sulfate (mg/1) ' » 580
© 17. Sulfide (mg/l) | © <0.1
18. Surfactant (MBAS) (mg/l) | 0.5
19. Chromium (mg/1) | . <0.5
20. Copper (mg/l) 160
21. Iron (mg/1) | 31.0
22. Lead (mg/l) l - <0.5
23. Nickel (mg/1) | <0.3
24. 2Zinc (mg/l1) : .10.8




Confirmed Abandoned or
Uncontrolled Hazardous

Waste Disposal Sites
in Missouri |

January 1,1987

Annual Report
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wESTLAxg LANDFILL

‘ i
Classification:- Class II, Priority 2
. ]
Site Name: Westlake Landfill- j

L ]

Address: Bridgeton, MO 63042. Bet&een 01d Rock Hill Road and New
‘Rock Hill Road east of Earth City '
T 46 N, R 5 E, St. Charles Quadrangle
1
Waste Type: Organics, inorganics, solvents, pesticides, heavy metals,
acids, bases, plating wastes and radionuclides

Quantity: Unknown i

Site Description: !

The site ‘is an active landfill on the,ﬂissourivRiver floodplain in St.

Louis County. The site has been reduced to two areas (see attached legal

description). §

Present Owner: William McCullough Pre51dent Westlake Landfill, Inc:,
Bridgeton, MO 630&2

Environmental Problems Related to Site:

The site is an active permitted landfill which in the past accepted
unknown quantities of hazardous wastes Excavation at the site in the
past reached the same depth as the groundwater Unknown quantities of
hazardous materials have been deposited in-direct contact with
groundwater. There is potential for contamination of groundwater and the
Missouri River which is less than one mile away, directly west of the
site. P

‘ |

Remedial Actions at Site:

The site was surveyed prior to expaﬂs1on in order to separate the
demolition fill area from the area 1dent1f1ed as containing hazardous
materials.

Area of Concern Related to Site:

The average natural ground elevation is 435 to 440 feet with groundwater
at a shallow depth. The alluvium underlying the river is one of the most
important aquifers in the state. Consequently, if contamination is
occuring from the landfill, it is tﬁreatening a vital aquifer resource.

General Geologic and Hydrologic Setting:

!

LOCATION: Longitude 90 26' 45"; latitude 38 46' 15", St. Charles
Quadrangle. ;

- | : :
The landfill has been in existance for more than twenty years. For
most of that time period, landfilling has occurred on the Missouri River

floodplain. -Landfilling also has taken place in a limestone quarry
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adjoining the floodplain landfill. The quarfy is in the St. Louis

Limestone which is present along the eastern slopes of the Missouri River

floodplain. , {

: : i

The early portion of the landfill operation included excavation and
filling below the floodplain and into the groundwater of the Missouri
River aquifer. Subsequent landfill operation? generally were confined to
filling above the floodplain surface and also in the adjoining limestone
quarry. Except where operational procedures cause outbreaks of leachate
to occur in the quarry or runoff water to drain into the quarry, there was
no evidence of significant amounts of groundwater from the alluvial
aquifer entering the limestone. For the most' part, the recharge, quite
limited to begin with, would be from the bedrock adjoining the alluvium
into the Missouri River aquifer rather than the aquifer recharging the

3

surrounding bedrock.

Groundwater monitoring indicates contaminant movement into the
alluvial aquifer in a generally northwesterly direction. However, such
monitoring to date is-inadequate to verify thxs indication or to
adequately characterize the nature of the alluv1a1 aquifer in the vicinity

of the landfill. g

The Missouri River floodplain sediments consist of 15 to 20 feet of
silt loam to very silty clay having moderateto high permeability. The
groundwater table occurs at depths of 15 to ZO’feet below floodplain
level. Fluctuations of 5 to 15 feet occur during periods of high water
levels when there are prolenged wet seasons that affect the Missouri
River. Local wet or dry periods cause 11ttle effect other than recharge
directly through the landfill. This may be the most significant risk
posed by the Westlake Landfill, the poor soil covering procedures that
apparently occurred during landfill operation.

Beneath the silt loam, very silty clay surface soil of the alluvium,
the Missouri River alluvial sediménts are characterized by a general
increase in grain size associated with increasing depth. The sand
increase becomes noticeable at depths of 20 to 30 feet with the percentage
of gravel beginning to occur at depths of 30 to 40 feet. These coarse
sediments, plus the large and perennial recharge of the river, cause the
alluvium to be one of the major and most important aquifers in the state.
Consequently, if contamination is occurring from the landfill, it is

threatening a vital aquifer resource.

Public DrinkingLWaterbAdvisory:

There are no public water systems located in the immediate vicinity of
Westlake Landfill. However, the site is less.than one mile from the
Missouri River, which is the water source for St. Louis County Water
Company's North Plant. The intake for that plant is about eight miles
downstream from Westlake Landfill. Should contamination from the site
reach the Missouri River, the downstream publlc water system could be

affected. v

Private wells located near the landfill may|also be susceptible to
contamination.

t
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Health Assessment: |
E

|

The Westlake Landfill site has beenffound to be contaminated with 4000
tons of chlordane, tr1chloroethy1ene and toluene, and 7000 tons of low
level uranium ore wastes. )
i

Chlordane is a broad spectrum insecticide that has been observed to cause

the following symptoms: blurred v1€1on, confusion, ataxia, delirium,
coughing, abdominal pain, nausea, vdmiting, diarrhea, irritability,
tremors, convu151ons, anuria, and cancer in laboratory animals. It
attacks the central nervous system,}eyes, 1ungs, liver, kidneys, and
skin. TCE or trichloroethylene is an animal carcinogen and is also
capable of causing the following symptoms: : irritation of the eyes, nose
and throat; dermatitis; headache, dizziness, vertigo, tremors, nausea and
vomiting, irregular heartbeat, sleepiness, fatigue, blurred vision,
unconsciousness, and death. Damage?occurs to the respiratory system,
heart, liver, kidneys, and central nervous system. Toluene has been
observed to cause irritation of theleyes, respiratory tract, and skin;
dermatitis, headache, dizziness, fatigue, muscular weakness, drowsiness,
lack of coordination, staggering galt skin paresthesia, collapse and
coma. ' '

i
Uranium is reported to cause adverse health effects in two ways: toxic
chemical effects including damage to the kidney and liver, pneumoconiosis,
pronounced changes in the blood and/ generalized injury; and radiation
effects including lung cancer, ostébsarcoma, and lymphoma.

Analysis of the rates of fetal death low birth weight, and malformations
for 1972-1982 showed no rate for the area significantly higher than the
state average. :

| B
A well survey and water sampling has been completed, and an exposure
questionnaire is presently being administered to selected residents near
the site. This investigation by the Missouri Department of Health has
found there are only four wells st111 in use in the area that are
downgradient from the site. One is used only occasionally and one is not
used for potable water at all. None of the wells sampled had detectable
amounts of any of the chemicals di%posed of at the site. None of the
residents questioned so far appeared to have any adverse health effects
caused by materials disposed of at .the site.

Based on available information, a health threat exists due to the toxic
effects of chemicals and low level 'uranium wastes buried at the site, and
the possibility that off-site migration of these materials might occur.
While there is no evidence of past ;or present exposure, the potential for
future exposure exists based on the possibility that off-site migration
might occur. Sampling and corrective containment and diversion should
continue at this site until risk to the public health can more accurately
be determined. i
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WE%TLAKE‘LANDFILL

Classification: Class III, Pridrity 14
)

Site Name: -Westlake Landfill

a
| |
Address: Bridgeton, MO 63042. | Between Old Rock Hill Road and New
' Rock Hill Road east of Earth City, St. Louis County
T 46 N, R 5 E, St. Cha#les Quadrangle

f
Waste Type: radionuclides i
. L
Quantity: - 7000 tons of low leyel uranium ore wastes

!
|

Site Description:

The site is part of an active laﬁdfill on the Missouri River floodplain in
St. Louis County. | ‘
. b
Present Owner: Westlake Landfill, Inc.,
Bridgeton, MO 6?042 :

1

Environmental Problems Related to Site:

The site.is an active permitted iandfill which in the past accepted 7000
tons of low level uranium ore wastes. Fxcavation at the site in the past

‘reached the same depth as the groundwater. There is potential for

contamination of groundwater and {the Missouri River which is less than one
mile away, directly west of the site.

. !
Remedial Actions at Site: |

The site was surveyed prior to expansion -in order to separate the
demolition fill area from the ares.identified as containing hazardous
materials. i '

'
i
i1

The Missouri Department of Naturall Resources is the lead agency for this
site. ?
[

Area of-Concern Related to Site:

The average natural ground elevation is 435 to 440 feet with groundwater
at a shallow depth. The alluvium underlying the river is one of the most
important aquifers in the state. iConsequently, if contamination is

occuring from the landfill, it isithreatening a vital aquifer resource.
; :

General Geologic and Hydrologic Sétqigg:'

LOCATION: Longitude 90 26' 45"; latitude 38 46' 15", St. Charles
t

Quadrangle.
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The landfill has been in existence for more than twenty years. For most
of that time period, landfilling has occurred on the Missouri River
floodplain. Landfilling also has taken place in a limestone quarry
adjoining the floodplain landfill.| The quarry is in the St. Louis
Limestone which is present along the eastern slopes of the Missouri Rlver
floodplain.

The early portion of the - landflll'operation included excavation and
filling below the floodplain and into the groundwater of the Missouri
River aquifer. Subsequent landfill operations generally were confined to
filling above the floodplain surfa%e and also in the adjoining limestone
quarry. Except where operational procedures cause outbreaks of leachate
to occur in the quarry or runoff water to drain into the quarry, there was
no evidence of significant amountsiof groundwater from the alluvial
aquifer entering the limestone. For the most part, the recharge, quite
limited to begin with, would be from the bedrock adjoining the alluvium
into the Missouri River aquifer rather than the aquifer recharging the
surrounding bedrock. Near the bed#ock quarry pit, however, the potential
exists.for draining some alluvial water into this sump. Apparently, the
pit is dewatered on a continuous b551s with the water pumped to discharge
in the alluvial setting. Groundwater monitoring indicates general
movement of the alluvial groundwater to the west and north.

The Missouri River floodplain sediments consist of 15 to 20 feet of silt
loam to very silty clay having modérate to high permcability. The
groundwater table occurs at depthslof 15 to 20 fecet below floodplain
level. Fluctuations of 5 to 15 feet occur during periods of high water
levels when there are prolonged weg seasons that affect the Missouri
River. Local wet or dry periods cause little effect other than recharge
directly through the landfill. This may be the most significant risk
posed by the Westlake Landfill, the poor soil covering procedures that
apparently occurred during landfill operation

Beneath the silt loam, very silty dlay surface soil of the alluvium, the
Missouri River alluvial sediments are characterized by a general increase
in grain size associated with 1ncreas:ng depth. The sand increase becomes
noticeable at depths of 20 to 30 feet with the percentage of gravel
beginning to occur at depths of 30 to 40 feet. These coarse sediments,
plus the large and perennial rerharge of the river, cause the alluvium to
be one of the major and most important aquifers in the state.

Consequently, if contamination is occurrlng from the landfill, it is
threatening a vital aquifer resource.

Public Drinking Water Advisory: !

i

There are no public water systems located in the immediate vicinity of
Westlake Landfill. However, the site is less than one mile from the
Missouri River, which is the water source for St. Louis County Water
Company's North Plant. The intake for that plant is about eight miles
downstream from Westlake Landfill. i Should contamination from the site

reach the Missouri River, the downstream public water system could be
affected.
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Private wells located near the landfill may also be susceptible to
contamination. {

" Health Assessment:

Uranium is reported to cause adverse health effects in two ways: toxic
chemical effects including damage to the kidney and liver, pneumoconiosis,
pronounced changes in the blood and generalized injury; and radiation
effects including lung cancer, o?teosarroma, and lymphoma.
Analysis of the rates of fetal death low birth weight, and malformations
for 1972-1982 showed no rate for| the area significantly higher than the
state average. !

{
An exposure assessment includingi{a well survey, water sampling, and an
administrative exposure qucst1onnalre was completed for the site. This
investigation by the Missouri Departmont of Health has found there are
only four wells still in use in the area that are downgradient from the
site. One is used only occasion%lly and onc {s not used for potable water
at all. None of the residents questioned appeared to have any adverse
health effects caused by materla%s disposed of at the site.

Based on available information, A health threat exists due to the effects
of low level uranium wastes buried at the site, and the possibility that
off-site migration of these materials might occur. While there is no
evidence of past or present exposure, the potential for future exposure
exists based on the possibility that off-site migration might occur. .

.Sampling and corrective containment and diversion should continue at this

site until risk to the public health can more accurately be determined.
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1942-1366

JAUARY 10, 1964

EARLY 1966
DECEMBER 29, 1966

J'ARY 1087

ORIGIN CF MATERIAL AND HISTORY OF LICENSE

BELGIN CONGO AND DOMESTIC URANIUM ORES PROCESSED AT MALLINCKRODT, INCORPORATED, AT
DESTREHAN STREET FACILITY G HORTH SIDE OF ST, LOUIS. AGREEMENT HITH U, S. , BELGIA'S
WANTED ORE RESIDUES (DAUSHTERS) RETURNED. PATERIAL WAS HELD BY U. S., BUT NOT CLAIMED
BY BELGIAN CONGO.

AEC-AK RIDGE OPERATIONS OFFICE PUT OUT BID PACKAGE TO SELL, AS LISTED INBID -
PACKAGE, TOTAL ORE RESIDUES OF 117,050 TONS OF RAFFINATE OR BARIUM SULFATE CAKE .
CONTAINING APPROXIMATELY 191 TONS OF URANILM, THE 8700 TONS OF BaSOy (LEACHED)
CONTAINING 7 TONS OF URANIUM WAS ITEMIZED AS PART OF THIS PACKAGE.

* CONTHENTAL MINIHG AD MILLING COPPANY, CHICAGO, ILLINOIS, LICEHSE MO, SYA-862

PURCHASED FROM AEC-ORO.  THE ORE RESIDUES WERE STORED AT ST. LOUIS AIRPORT. ORE
RESIDUES WERE MOVED TO 9200 LATTY AVENUE, HAZELNOOD, MISSOURI.,

LICGISE #0, SMC-307 WAS ISSUED TO COMYERCIAL DISCOUNT CORPORATION, CHICAGO, ILLINOIS
ALLOWINS FOR POSSESSION OF RESIDUES, REMOVAL. OF P’DISTURE AD SHIPMENT TO COTTER
CORPORATION IN CAION CITY, COLORADO,

CONTIHENTAL MINING AND MILLING TERMINATED BUSINESS, COMMERCIAL DISCOUNT CORPORATION OF
CHICAGO, ILLINOIS, TOOK PHYSICAL POSSESSION OF THE FACILITIES AND SOURCE MATERIAL
STOCKPILE, |

Exhbi+ 23-A
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DECEMBER 31, 1969 COTTER CORPORATION, CANON CITY, COLORADO, LICENSE %0. SUB-1022 PURCHASED REMAINING
| SOURCE MATERIAL AT LATTY AVENUE. | | |
AUGUST TO - COTTER TRANSPORTED FROM THE LATTY AVENUE SITE 10,763,41 TONS OF RESIDUE BY RAIL TO CAON

OCTOBER 1973~ CITY, COLORADO, 48,5!44,70 TONS OF RESIDUE AND SOIL CONTAINING APPROXIMATELY SEVEW
| ~ TONS OF WATURAL URANIUM WERE TRANSPCRTED TO THE WEST LAKE LADFILL SITE, |

~ ARRIL 10, 3, AD ~ REGION 111 INSPECTION AT HAZELWOOD, MISSOURI SITE AND CANGH CITY, COLORADO OFFICE.
24, 1974 | '

- FAY 10, 1974 LICENSEE SUBMITS FINAL SURVEY OF LATTY AVENLE SITE TO AEC LICENSING.

NOVEMBER 1, 1974 FINDINGS OF APRIL, 1974 INSPECTION BY REGION 111 ARE SENT BY LETTER FROM AEC HEADQUARTERS
- TO COTTER CORPORATION ADVISING THAT DILUTION AND DISPOSAL OF ORE RESIDUES ARE NOT IN |
KEEPING WITH INTENT OF PART 20, NO ITEMS OF NONCOMPLIANCE.

NOVEMEER 13, 1974 AEC LICENSING TERMINATED LICENSE HO. SUB-1002,
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INSPECTION HISTORY
DATES LICENSEE | EIMDINGS
MY 16, 17, AND AUGUST 4, CONTINENTAL MIMING & MILLING CUVPANY 5 ITEMS OF NOFCOMPLAINCE RE:  INADEQUATE
- 18 LICENSE N0, SMA-862 ~ POSTING, INADEQUATE SURVEYS & PERMISSIBLE
- LEVEL OF RADIATICH IN UARESTRICTED AREAS
JWIUARY 11, 1967 - COMMERCIAL DISCOUNT CORPORATION 2 TTEMS OF NONCOVPLIANCE RE: PERMISSIBLE
LICENSE NO. SMC-907 : LEVELS OF RADIATION IN UNRESTRICTED AREAS
AD INADEQUATE POSTING :
MARCH 27 AD APRIL 1, 1968 COMMERCIAL DISCOUNT CORPORATION 2 TTEHS OF NONCOMPLIANCE RE: PERMISSIBLE
LICENSE N0, SMC-907 LEVELS OF RADIATION IN UARESTRICTED AREAS
AND INADEQUATE SURVEYS -
NVEBRR 7, 1970 "COTTER CORPORATION . ONEITEMOF HONCOMPLIANCE RE INADEQUATE
- LICENSE MO, SUB-1022 ~ SURVEYS '
APRIL 10, 23, & 24, 1974 COTTER CORPORATION - DISPOSAL OF URANIUM BY DILUTION AND
LICENSE MO, SUB-1022 BURIAL ARE NOT IN KEEPING WITH INTENT

OF AEC REGULATIONS. NOT CITED AS A
NONCOMPLIANCE
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3.

CONCLUSIONS OF JUNE 2, ueus:r 1976 I STGI

THE REW\INING ORE RESIDUES AT LATTY AVENLE SITE WERE MIXED WITH SOIL
TRANSPORTED TO THE WEST LAKE LANDFILL AS REPORTED BY THE LICENSEE DURING

"~ THE APRIL, 1974 INSPECTION. HOWEVER, THE RESIDUE-SOIL MIXTURE IS

COVERED BY APPROXIMATELY 3 FEET OF FILL AT WEST LAKE LANDFILL INSTEAD
OF 103 FEET AS REPORTED BY THE LICENSEE.

ENVIRONMENTAL SOIL SAMPLES INDICATE THE PRESENCE OF URANILM ORE PROCESS
RESIDUES REMAINING AT THE LATTY AVENUE SITE. BETA-GATA SURVEYS PERFORVED
BY RIIT PERSONNEL AT THAT SITE ON AUGUST 11, 1976 INDICATE LEVELS OF
RADIATION IN CERTAIN AREAS EXCEEDING THE CRITERIA ESTABLISHED BY THE

NRC FOR DECONTAMINATION OF LAND AREAS PRIOR TO RELEASE FOR UNRESTRICTED -

BASED ON RADIATION MEASUREMENTS OF THE MATERIAL PRESENT AT THE WEST LAIE
LYGFILL AD THE LATTY AVBUE SITE REITHER LOCATION FRESENTS AN IFEDIATE
RDIOLCSICAL HEALTH HZARD TO THE RIBLIC.
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A MORE DETAILED ENVIRGPENTAL EVALUATION OF THE LATTY AVENE YD THE WEST

-— LAKE LA FILL SITES SHOULD BE PERFORVED.

0AK RIDGE NATIONAL LABORATORY TO PERFORM THIS EVALUATION ANY RECOMMEIDATIONS
WILL BE BASED ON THE CAX RIDGE EVALUATION, |



Chronology of Radioactive
at West Lake Landfill

Waste United States Government (Manhattan Project)

1942 - 1945

Mallinckrodt (nUcIear prooéssing plant)
Destrehan Street, City of St. Louis

1966

Nuclear Regulatoryr Commission
(formerly Atomic Energy Commission) .

February, 1966

Continental Mining & Milling Co.

1967

Commercial Discount Comp.

December, 1969

Cotter Corporation
(a subsidiary of Commonwealth Edison)

19697

B & K Construction Co., Inc.

July-October, 1973 ———

| West Lake Landfill '
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